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I. An alffehraical Expression of the Values Lives, with 
a Mode of finding the correct Value of any Numler ff joini 
Lives, By A CouiiiisroNDENT. 

To Mr. Tilloch. 

Sir, —The bills of mortality for the year 1815, published in 
the newspapers of yesterday, have suggested to me the following 
calculations, which perhaps, from their novelty, you may thmk 
worthy a j)lace in your Magazine. 

1 am, sir. 

Your very obedient servant, 

Loudon, Jan, ’ I , A. B.C.D. 

In making calculations from the registers of the duration of 
lives, it has not been iisuul to attempt to represent the results 
of a whole ti\^1e^y a single formula, although such a simplifi¬ 
cation would’‘a^/^rd great advantages in the solution of a variety 
of problems. As an instance of this mode of treating the sub¬ 
ject, we may take the bills of mortality for the year now elapsed, 
and by reducing the numbers into the form of a diagram, and 
observing the different flexures of the curve resulting from them, 
we may ascertain the nature of the terms proper to constitute 
the retjuired expression; and calling the age x, the annual 

■"deaths w'ill appear to be L. — A— . + 'OOGdOla: ■—•0000042x*, 

without any very material error: at least with incomparably 
greater accuracy than is obtained by the rough approximation of 
supposing ail equal annual mortality in a given number of per- 
Vol. 47. No. 213. Jan, 1816. A 2 sons 




4 An algebraical Expresiion of the J^ies of Lives* 

sons as long as any of them remains alive; Knd much more 
nearly than the registers of a metropolis agree with those which 
have been kept in the country. It would be very easy to correct 
the expressioti from the average of the registers of a number of 
years j and the formula might also be adapted witli little difii- 
culty to the mortality obscived in any other situation. 

In order to find the number of persons who have died during 
any given portion of the period of the longest human life, we 
must combine the expression for the mortality with tiie fluxion 

i of the agej the fluent, y arc tang, x + •()002005.r*— 

*0000014 will indicate the aggregate amount of deaths at the 
given age. It has sometimes been thought snlfleiently aceuratc to 
estimate the value of a life by the period at which lialf the persons 
who have attained the given sige are likely to remain s.live: this 
aflbrds a true criterion of the greate&t probability of the dura¬ 
tion. of one life, but not of tlse crincet mean value of a number 
of since this value can <j3ily be fount! by dividing the ag- 

gregatlS duration of all the lives in (luestion by their number: 
now this aggregate duration is ropicsentod hy the area of the 
curve having the ages and the numbers living, for its ordinates 
and abscisses; and this area is obtained from the fluent x — 

Lx arctang.^ 4- -^hl( 1-fa;*)--00000083-00000035 

Hence we may calculate the mean value of life in London, as 
shown in the following table. At birth, the most i)rol)abIe du¬ 
ration is about 27 years j the mean value more than 30. 


AG£. 

DEATHS. MEAN VALUE. 

IIALLEV. 

43-1 


Kcfristored. 

Calciiluftii. 


(Bar.sLAL'. 


0 

000 

•0000 

30-29 

43 

1 


•1954 

36-53 

•J . r 

o>ri} 

421 

>5 

385 

■•3480 

40-80 


40f 

10 

409 

•3864 

38-21 


38 

20 

444 

•4492 

31-80 

34-2 

33 

SO 

517 

•5269 

26-60 

27-9 

28 

40 

610 

•6177 

21-46 

22-3 

23 

50 

717 

•7140 

16-96 

17-2 

18 

60 

813 

•8080 

12-90 

12-4 

13 

70 

896 

•8914 

9-09 

7*6 

8 

SO 

959 

•9559 

5-17 

4-5 

3 

90 

994 

•9933 

1-64 



95 


•9993 




100 

999-9 
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An algehraical Expression of the Values of Uves, 5 

The advantage of this meUiod of calculation is strongly ex¬ 
emplified in the determination of the value of the joint continu¬ 
ance of two or more lives, which may he obtained by means of 
the quadrature of a curve having its ordinates in the joint ratio 
of the survivors at the time expressed by the absciss; the cor¬ 
rected area being divided by the product of the numbers of sur¬ 
vivors at its coinmenceinent, which obviously expresses the num¬ 
ber of all the possible combinations of their lives, as the area 
does the aggregate duration of those combinations. 

For this purpose it will be convenient to represent the num¬ 
ber of deatlis by the formula •ilS + *()02.r*—*00000137J?*, which 
will be sufficiently accurate for any age exceeding 10 years; and 
if we make fl= -62, /;=*0002, and c=r *00000137, and call the 
two ages X and x + n, the product will he d’{- ex + 

hx* + ix’’ + kx^f where d—a' — aLni^-\- acn^t 
f = — 2nb + Sacfi — hcn^f g = 2b-n^4bcn^ + 4- 

h = b^-^ohen 4- i = 3e®n—2i'c, and k = c®; and the urea 

of the curve will be (ix + ~ ex® 4- ~ fx^ -f- ^ + 

4- y which must be found for the ^ven age, and for 

X 4“ w = 08 or 100, and the difference, divided by the product, 
will show the value of the joint lives. 

But in pursuing the calculation for a greater number of lives, 
it would be necessary to assume a still simpler expression for 

the number of deaths, such as mx, m being or from to 

according to circumstances, retaining the more accurate ex¬ 
pression for the elder lives; and taking for the age of the younger 
X—/), and for the number of the survivors 1 — wx 4- wp, which 
may be called q~mx: and the former product might be mul¬ 
tiplied by t^S^r the case of three lives, and the area found as 
before Iiioesid this expressioii may be employed for the younger 
of two lives without material inaccuracy, the product becoming 
aq —amx~-‘ bqx^ 4- {cq + bm) — cmx*, and the area aqx— 

^ amx'^ -^ Iqx^ + y (^7 *f l^rn) x** —^ cmx *; whence, for 

example, when the ages are 10 and 20, supposing ?n = *012, 
we obtain the mean joint vjilue 22*9: nor would the result in 
this case be materially different if we employed the same simple 
estimate of the mortality witli respect to both lives, though it 
W'ould vary more at other ages. We may however safely make 
the value of m =*012 between the ages of 20 aud (JO in Lon¬ 
don, even for the case of three joint lives, the number of sur- 
, vivors being called 1 — wix, 1 4- mp — or q —• mx^ and 

A3 14* 



6 An algeJfraie(d E^epression of tht Eahes of hiitei, 

1 4- mr—mx, or s-^mx, respectively} p and r being tlie dif- 
^ ferences between the eldest and the two younger lives: the pro* 
duct of these will be qs--m (>s + + qs)x + ?n*(l + + j);r*— 

m^x^, and the area qsx — ^m{s + q + qs)x^ ^ {\ + 

+ -which must be found for n 2 ;r = 1, and for 

the given age, and the difference divided by the product. 

When two lives are equal, the mean value of their joint con¬ 
tinuance, thus approximated, becomes exactly two-thirds of 
that of a single life; of three, two-fourths or a half; of d, two- 
fifths, of 5 two-sixths, and ?o forth ; whence also we obtain, for 

the value of the longest of two lives, — of that of a single life, 

and for the longest of three ; and we may continue the series 

at pleasure by adding at each stcji 2 to the numerator and 1 to 
the denominator. 

According to the usual method of estimating the value of three 
joint lives from that of two lives, one of which is of equal value 
with two of the three taken together, the result, in the case of 

equal lives, is about ™ of the value of a single life, instead of 

half} that is, almost 4 percent, too much, an error by no means 
to be neglected in practice. It will be easy to obtain a more 
correct approximation, from the principles here explained, em¬ 
ploying any tables of the value of lives that may be preferred. 

Let m be found for the eldest life, by making — equal to twice 

its value, increased by the age; and let t and u be found in the 
same manner for the other two lives, so that the numbers of 
survivors maybe denoted by 1—rajc, q — tx, and s—ux, q being 

1 -f- in, and j 1 -f wr; the area will then be (— ( qsm + 

1 T 

qu -f- st)x + - {iu -f- qmu -f- sm{)x^ — —mtux^)x, which must 

be taken for the given age of the eldest life and for ?w.r = 1, and 
the difference divided by the product of the survivors will give 
the value of the three joint lives, with much greater accuracy 
than it can be determined in the manner directed in the Legacy 
Duty Act. 

This remark is, however, only strictly correct, wdth regard to 
the precise amount of the error in question, when the age is so 
great, that the different effects of the operation of interest on 
the relative pecuniary values of the lives may be disregarded. 
It is obvious that the precedii^ calculations are wholly indepeii- 
: 4i^t of this consideration, |^ng us only a theoretical mean 

value. 



An algelraical Expresiim of the Values of Lives. 7 

Value, (irom which it !$’ not i^sible to deduce immediately a 
practical value, wthout further reference to the comparative 
numbers of the survivors at different agesj in order to estimate 
the various operation of interest, and particularly of compound 
interest. But the same mode of computation may readily be 
extended, so as • to comprehend the effect of interest also, by 
supposing the ordinates, expressing the number of survivors, to 
be reduced in the proportion of the present value of a given 
sum payable at the corresponding time: that is, by multiplying 
the expressions denoting them by v*; v being the present value 
of a unit payable at the end of a year. 

But the expression containing the circular arc becomes’in¬ 
tractable, even when applied to the termination of the present 
value [of a single life: we may therefore take, instead of the 

primary expression some members of the equivalent 

series ^ ^ , and make the fluxion 4- — 4 % 

sc* a.'‘ ' . 4 *\j* iT*/ 

of which the fluent is C — 4 + ; and this, if we put 

C = *405, will be sufficiently accurate even In infancy. We 
shall then have, for the number of survivors at the age or, 

•595 + ^ “■ *0002005 *0000014x *; which, mul¬ 

tiplied by v^Xy will give the fluxion of the area. 

The fluent may be found by means of the following theorems 


of Euler’s 

Calculus Integralis (§ 223, 

225, 224) ; 

J iV 

• 

r 

HLV 

+ xm.v + 

1.2 

-r)* .r5(HLt;)5 

72 ^ i .'i .firs 

x<(hi.i/)« ^ 

1.2.3.4.4 •• 

X)5 


X 

(lit.,-)* 


' Z' T ’ * 

3S • 

J X* 

f 4j! 


1 • / 1/ iT ~ V 

9 


• 

= 

; v'm 

\ ELV 


• 


x3 

HLV 

3x« 

3.2x 3 .2 \ 

When X is large, 

> the 


series converges somewhat slowly: but its utility is chiefly con¬ 
fined to the earlier ages; and the ultimate value, being once 
only computed, for x = 100, will serve for the correction in all 
other cases: but after the age of 10, the formula a-^hx* •+• w*, 
already mentioned, will be more convenient. The fluent, w'hen 
corrected, by subtracting it from its ultimate value, must be di¬ 
vided by the number of survivors, and multiplied by -4-, since 



8 An algebraical Expression of the Values of Lives* 

it would otherwise express the value of the continued payment 
at the time of birth, instead of the actual present value. 

The same solution may he applied to the expressions for the 
value of joint lives, multiplying always the product of the survi¬ 
vors hy the fluents being all comprehended in the general 

theorem f r= a?” — -f 

— ^For the joint present value of 

three or more lives, the quantities w, I, and ?/., may be determine 
the theoretical mean values of each, or otherwise, and the 
prel^ht value, thus approximated, will differ much less from the 
truth than the theoretical mean values would do, if originally 
found in a similar manner. The usual deduction must be made 
for periodical j^aymencs, whether annual or quarterly: and a 
slight correction mayisometimes be required, on account of the 
different effects of annual and continual interest; but both these 
points are very easily arranged: commonly, indeed, the subtrac¬ 
tion of half a payment from the present value, thus computed, 
will give us the corrected value with c<msiderablc accuracy. 

The great labour required for 
such calculations, according to 
the usual methods, renders it very 
difficult to adapt the tables of an¬ 
nuities to every possible variation 
of the value of life; the improved 
habits of society, and probably 
also the advancement of the me¬ 
dical sciences, and especially the 
introduction of vaccination, seem 
to have effected by degrees a very 
material change in the mortality 
of this metropolis ; and it appears 
that the magnitude of such a 
change, and its operation, in its 
various modifications,may in many 
cases be much more conveniently 
appreciated by this mode of find¬ 
ing a continuous law for the de¬ 
crements of life, than by the in¬ 
spection of tables, and the num- 
berkss combinations of their ele¬ 
ments. 


Mortnlity of Tj^ndon 1815 , 

siTRvivons 1 ?> 56 (). Afin 
- -; u 
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11. On the Cosmogony of Moses, By A ConaEspoNDENT, 


To Mr, Tilloch, 

Sir,— XjiKK your correspondent Homo^, I have been unable 
to discover, amorif? the, merits of Cuvier’s Essay on the Theory 
of the Earth, that accordance with the Mosaic cosmogony which 
the preface of Professor Jameson liad taught me to anticipate. 
I confess, too, that this accordance has not been rendered much 
more perceptible to iny understanding, either by IIoMo’a pro¬ 
posed reading of the beginning of Genesis, or by the subse^tieiit; 
observations of Dr, Prichard f, in .suy)port of the term 
ing, in the Mosaic account^ equivalent to an indejimteperiod, 

“ In the beginning God created the heaven and the earth: 
and the earth was without form, and void, and darkness was 
upon the face of the deep.” If it be supposed, with floMO^ that 
this act of divine energy was an indefinite period antecedent 
to what is called the six days^ creation, there will, as he ob¬ 
serves, be no scriptural objection to the adoption of the belief, 
that the earth may have thus existed** the thousands of 
years that preceded the history of man.” Homo’s reading thus 
affords time for the deposition of the primitive rocks, as well as 
for whatever else may have taken place previous to the gathering 
together of the waters, and the appearance of the dry land on 
the third day; but there its explanatory power expires, leaving 
Cuvier’sX “ thousands of animals that never were contempo¬ 
raneous with man,*’ together with his various deluges, to be re¬ 
conciled to the Mosaic account by some other hypothesis. 

As what Homo calls Bishop Horsley’s hypothesis of a slower 
revolution may by some be deemed sufficient for tiiis purpose, 
I must beg leave to offer a few observations relative to it. In 
the preface already spoken of, Professor Jameson says, that 
there aic ih^'ed many physical considerations which render it 
probahle tluit the motions of the earth may have been slower 
during the time of its formation than after it was formed |j, and 
consecjuently that the day, or period between morning and 
evening, may have then been indefinitely longer tlian it is at 
present.” From this passage tliere is tlic reference I have given 
in the margin, to Bishop Horsley’s Sermoiis. To them I turned, 
naturally expecting to find a development of the aimounced 
hypotliesis; but instead of the many physical considerations 

* Phil. Maw. No. 309. f Ib. No 210, 

\ Cin icr’s Kssay, concludiiiw period., || Vide Bishop Horsley’s Ser- 

‘ luons, 2<1 vol. pai;es 2*15 and followiaw. In the preface die reference is 
to “ p, 445 second edition,” owing, 1 suppose, to a mistake. 


wliich 



10 On the Cosmogony of Moies» 

which render it prolahle/* 1 found onl^ a well-reasoned recita¬ 
tion of the conjecture that, in the Mosaic history of the creation, 
the word day means an indefinite portion of time. Towards 
the close of the argument, the bishop says, By what descrip¬ 
tion could the word day be more expressly limited to its literal 
and common meaning, as denoting that portion of time which 
is measured and consumed by the earth’s revolution on her 
axis ? That this revolution was performed in the same space of 
time in the beginning of the world as now, 1 would not over 
confidently affirm.” This last is the only sentence in the ser¬ 
mon, that connects Bishop Horsley’s name with the supposition 
of a slower revolution ; which I shall now consider a little on 
the ground of its intrinsic value. The rotation of the planets 
on their axis seems exempt from the accelerations and retarda¬ 
tions to which all their other motions are subject. No inequa¬ 
lity has everbeiiu detected in the rotary motion of the earth; and 
the relation between its polar and equatorial diameters shows, 
that when it assumed its present figure the centrifugal force of 
its particles, and consequently the rapidity of its diurnal revolu¬ 
tion, could not be ranch different from what they are at present. 
But it may be said, that when the rotary impulse was given, the 
matter of the earth constituted the shell or crust of a hollow 
sphere; that afterwards this crust, being broken, fell in towards 
its centre, and formed a spheroid of diminished magnitude; 
and that, in consequence, the rotary motion of the spheroid must 
(in a certain proportion to its diminution) be more rapid than 
the original diurnal revolution of the Tiollow sphere. That an 
acceleration of the earth’s rotation must have resulted from such 
a catastrophe is mathematically demonstrable; but besides that 
th’e supposition is wholly gratuitous, it would give no effectual 
support to the hypothesis, unless a magnitude were given to 
the original hollow sphere, which the most visionary imagination 
would scarcely dare to assign. Admitting, liowef|r, for a mo¬ 
ment this hypothesis of a slower revolution, I woura ask, Of what 
duration was the earth's primitive diurnal rotation ? Was it one 
thousand, or one hundred, of our years ? Although the greatest 
of these periods would, perhaps, be too short for the purpose 
assigned it, let us take only half of the least, and inquire what 
would be the state of the vegetable and animal world deprived 
of light and heat during Jive-and~twenty years ? for such, it 
would appear, must have been their condition, at least after the 
fourth day, on the supposition of the diurnal revolution of the 
earth being equal to no more than fifty of our years. 

There remains to be noticed the conjecture often made, that 
in the Mdsaic cosmogony the word signifies an indefinite 
portion of time, TUs oonjecture seems completely disproved 
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by Bishop Horsley: but with relation to Dr. Prichard’s argu¬ 
ment in its favour, drawn from the genius of the Hebrew lan¬ 
guage, I would ask, whether the Hebrews ever understood the 
word day, as used in the first chapter of Genesis, to signify an 
indefinite portion of time ? If they did not, is it probable that 
the true sense of this Hebrew word, as there employed, should 
always have remained unknown to them, and after a lapse of 
some thousand j-ears, when they had long ceased to evist as a 
nation, be discovered by the ingenuity of modern criticism ? 
Acquiescing in the correctness of the remark, that the Hebrew 
word which we translate day, was often used by the Hebrews, 
and even by Moses himself, to designate an indefinite length of 
time, the just inference seems to be, that, on account of this 
usage of the term, Moses, when speaking (d the Creation, thought 
it necessary to circumscribe the length of each day by its natural 
boundary. To show therefore that day used unrestrictedly, was 
sometimes understood by the Hebrews to signify an indefinite 
period, instead of strengthening Dr. Prichard’s conclusion, te»<ls 
directly to its subversion ; unless he can further show, that the 
word in Hebrew was ever so understood when the extent of its 
signification was expressly limited to the duration of an evening 
and a morning, or to the decay of light and its return, as Bishop 
Horsley observes the words ol‘ Moses literally import. 

An auxiliary argument of Dr. Prichard’s is, that it would be 
imputing a palpable absurdity to Moses to sup}K)se him speaking 
of days In the literal meaning of the word, before the creation of 
the sun. But may it not be asked, whether the imputation of 
absurdity would be greatly diminished by Dr. Prichard’s al¬ 
ternative of making him include an indefinite period of great 
length, in an evening and a nuyniingP In this view, there¬ 
fore, the assumed figurative sense does not seem to have much 
advantage over the literal. With the indulgence, however, of a 
little of the privilege of conjecture, so freely used bv others on 
this subject, iff will not be difficult to clear the literal sense 
from its apparent inconsistency. 

Darkness being merely the absence of light, it is impossible 
that they could ever coexist in the same place, so as to be sub¬ 
ject, like substances in union, to an actual division. When, 
therefore, after the creation of light, Moses says that God di¬ 
vided the “ light from the darkness,” he cannot be literally un¬ 
derstood: but we may suppose the matter of light at the mo¬ 
ment of its creation diffused through the immensity of space 
previously occupied by darkness, and that the dividing the light 
from the darkness consisted in collecting* it into one great tem¬ 
porary reservoir. Now after this aggregatiwi of the matter of 
light on the first day, provided its position were not in the pro¬ 
longed 
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longed axis of the earth, the earth's rotary rex'olution would be 
as accurately marked, and the appearances of day and nigiit, of 
the decay and the return of light, u'ould as regularly succei^d 
each other as after the creation of the sun. 

1 am, sir, 

Your very obediept servant, 

Bath, Dec. 12, 1815. ' F. E_s. 


III. Geological Queries, regarding the Coal-Strata of North- 
umhriavd and Durham, and the Appearances tf such in 
JJnj^olnslih'e, By A Corresi’ondknt. 

To Mr. Tilloch. 

Sir, — It is with great jdcasure that I recognise in pages 
465 and 6, (though under the signature N. J. W.) a communis 
cation “ on the localities of coal,” to be from the able pen of 
Nathaniel John Winch, est]., who so very kindly answered for¬ 
mer queries put by me on the same subject, in pages 198 and 
295 of your xlvtli volume; and I am by this circumstance em¬ 
boldened, to again trouble him as follows; viz. 

1st. Has it been ascertained, by actually tracing the Bocks 
and strata on the surface (as Air. Smith has done in liis Map), 
or by a sufficiently extensive and careful comparison of the 
svccesnims of beds and organic remains therein imbedded, in 
the distant situations of Alston-Moor, and others W of Bywcll, 
and N of the Coquet River, that the individual thin and nearly 
fiselesi seams of Crow Coal in the former situation, thicken and 
improve in quality, so as to become in the latter and more 
northerly situations, toleiahly good seams oi' u orkahle Coal? 

2d. Do the over-lying or mountain caps of Basalt in the 
'northern and western parts of Northumberland, appear to be 
unconformablef to the Strata beneath tlicni ?, that is, do they 
lie upon the edges of their substrata, and have no place in the 
series of strata to the east of their sites ? Or, are they detached 
parts or hummocks of the great whin sill (Forster fath. 423 to 
437)?: who.se continuous hasfot-edge would in such case be 
traceable, from Dnfton-fell ami Cahlron-Miout (p, 41), north- 
eastwanl to the sea. 

3d. Can it he depended on, that sjnall shells of Muscles 
(whether of salt or fresh water origin, I do not ask, because this, 

* Of wfiicb Mr. W. Forsfrr nuiiiieratis scvni (iistinrt, brrip, in the Lead- 
serifs, from iathom 2-14 to fatliotii 002 of his Section, 
f 'Arc tla n* in ihi ^c districu, any masses of Reft Marl or soft red Sand¬ 
stone, accoiofiuiy iiij tiiosc Basaluc (Ja|)b, or otherwise, in an uncomform- 


perhaps. 





of Northumberland andDurham* 13 

pt'rhaps, no one can safely say) ‘‘ are met with in every Colliery'' 
of this district ()>. 466); or even “ in most places where iroii- 
stpne is found in the shales, not only in the Newcastle Coal- 
formation, but also in the metalliferous Limestone district, upon 
which it rests,” (p. 364 vol. xlv.) ? 

A particular answer, mentioning as many places (and if prac¬ 
ticable the strata also, with reference to Forster’s Section) as 
possible, where such shells have been actually found, will infi¬ 
nitely more oblige the querist, than any general answer whatever 
to this (juestion. 

4th. In the horeing for Coals at Dinsdale on the Tees (p. 466), 
were any real Coal-seams, however thin, actually penetrated ? 
or were ever real Coal-measures or metals, proved in this place ?. 

The (jiierist hopes his solicitude on thi- head may be pardoned 
by Mr. W., when he mentions, that to him, when some years 
ago hastily viewing this district, Dinsdale seemed to he situated 
above the nragiiesiaii Lime, on a part of the British Series, 
wherein no Co.il-seams have yet to his knowle<lge been proved. 

5th. Was it near iniinflvet on the Lincolnshire Coast, that 
fragments of a black (Ijj >,vn?) Coal resembling that of Bovey 
were washed on shore, to^Jther with hitmninous Shale containing 
numerous Shells ? The (juerist has been induced, for two rea- 
Bons, thus to frame his question ; first, because Mr. W. intimates, 
that the same kijid of shale is a svhstrutiim to the Chalk, which 
the strata S of Wainfleet must be; and next, because the foot 
of the hill oil the west side of Bolingbroke in the range of these 
strata, produces such gray, bituminous, shelly, shale, and near 
thereto on the NE of lla'thby, they were boieiiig in search oL 
Coals, at the time he visited tliis district, in the rlunc/i Clay; 
the same part of the scries of British strata, in which, at another 
lime, he found the thin Coal-formalioa of the Yorkshire east 
moorlands (p. 466) to be situated. Whereas Lnitlfi appeared 
clearly to him to stand, on the top of all the Chalk Strata: if 
therefore any such beds of shale resembling Coal-measures, 
especially seams of Coal, were there found, in or near to the 
London Clay (on which Alford stands), it would prove a fact 
quite new to the querist: except pcrliaps, that he once heard, 
without giving credence thereto, that Coals appear above the 
Chalk, sorncwliere to the east of the Medway near the southern 
shore of the Thames ? 

Not doubting Mr. W’s friendly reception of the above queries 
and hints, or that the answers to be expected thereupon will in¬ 
terest manv, 

I remain, 

Jni). 1016. A Co^'STANT ReAXI£R. 


IV. On 
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IV. On Micrometer Telescopes, By Ez« WAiifoili, Esq, ^ 

Lynitj Norfolk, 

To Mr. Tilloch. 

Dear Sir,— Im Dr. Brewster’s ingenious treatise on new p^- 
losopliical instruments, there is a note on page 59, respecting 
my micrometer, described in the xxxviiith volume of the Philo¬ 
sophical Magazine, which is not perfectly correct. I have, 
therefore, to request the favour of a place in your Magazine, to 
state the subject more explicitly than it seems to have appeared 
to the learned author. 

On page 59, Dr. Brewster gives A Description of an Eye¬ 
piece Wire Miciometer,” with the following paragraph as a 
note: 

“ An instrument of nearly the same kind (says Dr. Brew'ster) 
with that which is the subject of the following chapter, has been 
dcvScribed by Mr. Ezekiel Walker, in the Philosophical Maga¬ 
zine for August 1811, vol. xxxviii. p. 127, as a new invention 
of his own. I certainly cannot supjiosc that this ingenious 
writer had an opportunity of seeing any of the instruments of 
this kind which had been eonstrncted under my direction. So 
early as the end of the year 180.'>, I sent a drawing and a de¬ 
scription of the cye-j)iece micrometer to Mr. (.'ary, optical- 
instrument maker, London. In 180(5, one of the instruments 
made for me by hlcssrs. Millci and Adio, Edinburgh, was ex¬ 
amined by Professor Playfair; and since that time it has been 
in the possession of a friend in London. The only variation 
in the instnnnenl proposed {constructed) by Mr. Walker, is the 
use of lines on a slip of inother-of-pearl, instead of the silver 
wires.” 

Now the Doctor’s micrometer (if I understand it) is founded 
on the following property of the telescope, viz. when the eye- 
tube, containing two glasses, is drawn out, the magnifying power 
of the instrument is increased; and this is the same principle 
on which mine is constructed. This projierty seems to have 
been discovered by Dr. Brewster himself; but it is not ucw', for 
an account of it was published many years ago. 

In the year 1771, the late Mr. Benjamin Martin published a 
description of a new optical instrument which he calls ‘‘ Micro- 
scopium PoLydynamitumt or a new Construction of aMicroscope, 
wherein a variety of magnifying powers is communicated to each 
object-lens.” 

This microscope with its description I had from Mr. Martin’s 
shop, No. 171, Fleet-street, London. Consequently, I have 
bec^ many year%acquainted with this property in optics, which 
. affords 
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affords a very pleasing variety in tlie use of microscopes’ and 
telescopes.—Of Dr. Brewster’s instfument I knew nothing, till 
1 saw an account of it, a few days ago, in his book. 

In ..-e Doctor’s note it appears, that I use lines on a slip of 
motfiL -of-pearly in my instrument: but this is a mistake ; for 
it is expressly mentioned in my paper, that my micrometer con¬ 
sists of u mimber- of parallel lines drawn upon a piece of plane 
glass. 

Soon after I had formed the design of this instrument, I ap¬ 
plied to the late Mr. Coventry of Southwark, for a set of his 
micrometers. Mr. C. had none at that time, but promised to 
send me a set, which I never recci\’ed though I waited for them 
upwards of two years. But, not being willing to give up the 
plan of my instrument, without trying how far it might be ren¬ 
dered useful in practice, 1 undertook to draw lines upon glass 
myself; and after an infinite number of unsuccessful attempts, 
I succeeded so far as to draw parallel lines -rTTr-oth of an inch 
apart, which being intersected at right angles by equal lines 
form minute sf|uares, each ouc-millioiith part of a superficial 
inch. Whence I concluded that lines drawn, by the same me¬ 
thod, at TiVuth of an inch distant would be sufficiently accurate 
for my purpose. 

I am Mirprisetl to find so little use made of Mr. Coventry’s 
gliis>.es; f«ir, if they vveie jjropeily applied to optical instruments, 
micrometers might he made that would supersede the use of all 
others. For me.isuring small objects before the microscope, 
these mieromeiers are uu({uestionabIy the best, both for precision 
and rcadine'.s of application; and they may be applied to tele¬ 
scopes for measuring small angles with equal advantage. To 
illustrate ibis position, let the second example be taken from 
p. 128, vol. xxxviii. of 'I'he Philosophical Magazine. 

The magnifying power of the telescope is 45 times. 

“ Micrometer divisions -L^^th of an inch distant. 

“ Each diA'ision subtends an angle at the eye = 30'''. 

One inch of the eve-tube is .. ,. = 52".” 

But if the divisions of the micrometer were drawn v^ifth of 
an inch distant, W'hich may be done with great exactness: Then, 

I'hwh division would .‘subtend an angle .. = 15", 

And one inch of the eye-tube would be .. = ■>/ = 2b". 

Conscqucjitly, 

xVtb of an inch on the eye-tube "I 

wmuld he.j* — i o — b 

-p^xrth of ditto .. would be =tVo = 0 ‘2C‘" 

T-i-^lh of ditto .. would be =- 5 %V = b-13' 

As tfie divisions of the eye-tube may be read off to w'ithin 
part of an inch by a vernier scale, conseouently the error 

would 
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would seldom exceed one-tenth of a sechnd; and the iilfors 
arising from mechanism in this micrometer cannot be m much 
consequence, since the eye-tube is never drawn out further than 
■jitj-ths of an inch; for 2’G'' x 0 ( -s IS’b") is nearly = one divi¬ 
sion of the micrometer. 

From the comparative micrometer measures tak^n at the Ob¬ 
servatory, Armagh, by the Rev. Dr, J. A. Hamilton, it apjwars 
that the divided object-glass micrometer and the wire-micrometer 
are each liable to an error of 3" in taking the sun's diameter*. 

On the divided object-glass micrometer, Dr. Hamilton ob¬ 
serves, “ its imperfections are; that, to different eyes, and under 
different circumstances of the same eye, the length of the focal 
distance, that suits distinct vision, will vary, and of course the 
quantity of the measures given by the scale is liable to a small 
variation. 

“ The principal defects of the wire-micrometer arej the dif¬ 
ficulty of judging accurately of bisections, or contacts of the 
fine wires, by the limbs to be measured; and the impossibility 
of observing any diameter, except one perpendicular to the 
equator." 

In the construction of my micrometer, I endeavoured to avoid 
all optical illusions, and all mechanism that might produce any 
sensible error. 

1 remain, dear sir, 

With much regard. 

Your very obedient servant, 

Lynii, Dei'. 29,1815. Ez. WaLKER. 


V. On the Nature and Comiinaiions of a newhj^discovered vege~ 
table Acid; with Observations on the malic Acid, and Sug~ 
gestions on the State i?i which Acids mag have previously 
existed in Vegetables, By M. Donovan, Esq, Communi-- 
caied by W. H. Wollasi on, M,D, Sec. R.S. 

[Coi.t’luded Troiu vol. xlvi. p. .J44.J 

Observations cii the Malic Acid. 

In 1785., during an examination of different fruits and berries, 
Scheele discovered that gooseberries, beside lemon acid, con¬ 
tained one of a peculiar natuie: this he afterwards found to 
exist in apples, without, as he thought, a sensible admixture of 
any other. On this account he gave it the name of apple acid, 
.or malic acid. 

vf He also ascertained, that by the actiofi of nitrous acid on sugar, 
j , • Irish Traa&actioo8,,v^»x, 

a substance 
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a substaiace is produced, which shows no traces of nitric acid, 
yet unites and forms o. soluble salt with lime, **it therefore is 
tiot the oxalic acid,*' By some other experiments he found that 
an acid is produced which does not differ in the least from 
the properties of the apple acid, and is accordingly the same,’* 

This acid tie detected in a great variety of vegetable juices. 
Since that period, Vauquelin has extended tlie catalogue j but 
of all other plants, it is most abundantly contained in the Sem- 
pervhum Tectorumo 

Seheele's process for obtaining malic acid is as follows. 

Saturate the juice of apples, whether ripe or unripe, with car¬ 
bonate of potash 5 add solution of acetate of lead until it cease 
to produce a precipitation. To the edulcorated precipitate, add 
as much dilute vitriolic acid^ as is necessary to give the mixture 
a perfectly acid taste, without any sweetness*‘.’* 

There are several objections to this process, ail of which seem 
to have considerable weight. In the preceding pages I have 
shown, that the juice of apples, whether ripe or unripe, always 
contains tw’o adds of very different properties. By the above 
process these acids are not separated; they are in fact found in 
what is supposed to be the resulting pure malic acid, and it is 
impossible, without the most complicated jirocesses, to obtain 
this substance in the insulated form. 

The precipitation of the lead by means of sulphuric acid ap¬ 
pears to he objectionable. I have often attempted to adjust 
the proportion of the latter suhstance, so as to throw dowm all 
the lead, without leaving any free sulphuric acid but I uniformly 
failed; and it is evident that, if not imjjossibie, it is exceedingly ^ 
difficult and troublesome. 

Schecle also attempted to obtain malic acid from malate of 
lime, by means of suljihuric acid, but found “ the mode rather 
difficult, as the acid would not let the calx fall completely.” 
Vauquelin observed-the same thing. 

The last process proposed by Schecle, is to distil equal parts 
of weak nitric acid and sugar, until the mixture become brown, 
which is a sign that all the nitrous acid has been abstracted: the 
oxalic acid formed, is to be separated by lime-water, and the 
remaining acid to be saturated with carbonate of lime. The so¬ 
lution is to be filtered, the filtered liquor to be mixed with alco¬ 
hol, and the coagulum thus obtained, is to be edulcorated with 
new portions of alcohol. The coagulum is then to be dissolved 
in water, and mixed with a solution of acetate of lead: a pre¬ 
cipitate falls, which is to be treated with sulphuric acid, in the 
manner already directed. 

No one who has not gone through tliis process, can fully con- 
• CreW’s Chtmsche Anml. 1785. vol. ii 295. 

VoI. 47.No.213. Jh«. 1816. , B ceire 



18 On the Nature and QmUmtions 

ceive the difficulty and expense of its ,1 diave found th^ the 

ficid obtained Is variable in its nature*' In one case 1 obtained 
an acid, which, when mixed with solution of acetate of lead, did 
not at first produce any effect, but at length slowly deposited a 
precipitate. The heating of another portion of the acid with 
carbonate of lime, pro<luced a separation of a black powder, 
which possessed the properties of charcoal. ' There were also 
many other peculiarities; and the combined effect of all was to 
convince me, that great differences exist betw'een the acid ob¬ 
tained in this manner, and that obtained by other processes. 

The experiments of Vauquelin satisfied him that the acid which 
is combing with lime in the Sempervivum Tectorvm, is the true 
mulio; and all my trials convince me, that it does not contain 
even tha^east quantity of the sorbic. Since then, by the means 
generally employed, we do not obtain malic acid, the only alter¬ 
native if'tp adopt the hitherto neglected process of Vauquelin ; 
and it n^lTbc found that his process affords the acid with greater 
case, and in much greater purity, than any other. The method 
of detaching the add from the malate of lead by sulphuric acid 
is, as we have seen, difficult; and the criterion of the taste is 
liable to this fallacy, that as the sourness increases, the sweet¬ 
ness decreases. Tuere will, on this account, be a period when 
the latter will disguise the former, and yet the lead will be still 
present. I w'ould therefore suggest the substitution of sulphu¬ 
retted hydrogen in place of sulphuric acid. 

If it %vere required to obtain malic acid exceedingly pure, and 
still more divested of vegetable matter, the following process 
^ may be adopted. 

The juice of Sempervivum Tectorum is to be evaporated to 
two-thirds, and, after standing some hourjs, it is to he filtered, 
and mixed with an equal quantity of alcohol. The coagulum 
is to be separated bv the filter, edulcorated with fresh portions 
of alcohol, and dried in the air, lest any adhering alcohol should 
impede its subsequent solution. The . mass is then to be dis¬ 
solved in water, mixed with solution of acetate of lead, and 
the precipitate collected on a filter. After being w^ell edulco-, 
rated from any superfluods acetate of lead, the precipitate is to 
be boiled for fifteen minutes with a little less of dilute sulphuric 
acid than is sufficient to saturate the oxide of lead: and for this 
part of the process, the criterion of f weetness will very well 
answer the propose. The whole is to be set aside for some days, 
and, during this period, a small quantity of sulphate of lead 
which the malic acid held dissolved, wdll be deposited. The 
liquor is now to be filtered, and in order' to separate the last . 
portions of lead, a stream of sulphuretted hydrogen is to be 
^ansmitted through it: the bljOck precipitate is to be filtered 
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off, and idle liquor ahcadd t»e boiled^ in a 
until paper moistened with acetate of lead no Idhger blackened 
by the discharged vapour. This acid is the purest that can be 
obtained; it retains a slight odour of the gas, but e^n this is 
destroyed by exposure to the air for a few days. 

Vauqucliii observes, that malic acid thus obtained is nearly co¬ 
lourless: his was therefore diluted. 1 have found that it be¬ 
comes perfectly brown by concentration: and I have decomposed 
and recomposed inalate of lead several times, using each time 
the same specimen of malic acid; yet so obstinately did the«oo- 
louring matter atlhere, that it was always found resulting 

acid. Thus, as far as we know, this acid canned,be prq^ed 
free from colrmr \ and the nearest approximation is that obtained 
by Vauquelin’s process. . 

Suggestions concerning the Slate in whidh Adds may previously 
' have existed in Fegeiahks, 

1 have sometimes indulged in the supposition, that the vege¬ 
table acids are not primarily formed by the immediate union of 
their elements, but that they may have previously existed in a 
definite combination, called the hitter principle. It is possible 
that this principle may be a compound basis, which by unking 
to oxygen, or by undergoing more coutplicated processes, might 
change its nature so far as'to bewjne an acid. The whole is a 
mere conjecture, and perhaps deservittg of little consideration ; 
the facts, however, wliich suggested it may*be noticed. 

The sweetness of any vegetable juice has !)een generally at¬ 
tributed to a sw’eet principle called sugar. In the same manner 
it has been lately, supposed, that bitterness depends on a bitter 
principle, which, although variously «lisguised, is always identical. 
Dr. Thomson has shown, that ^vhen water is digested over 
quassia, and afterwards evaporated to dryness, a transparent 
substance is obtained, which differs in its projrertics from all 
(»ther vegetable principles: this he considers as the bitter prin¬ 
ciple, and, I believe, udth very great justice. 1 found that the 
liquor obtained by digestion, although slightly colouftid, was 
transparent even to the end of the evaporation. The. resulting 
mass was nearly transparent, and minute in quantity, considering 
the proportion of quassia employed; and such was its bitterness, 
that a })article placed on*the tongue, which could not have ex¬ 
ceeded ^ diffused an intense bitterness over the 

w'hole mouth and fauces. 

This,matter was heated with nitric acid,; it dissolved with 
effervescence, and the bitterness was no longer sensible. , The 
remaining »ibstance fopned a precipitate in acetate of lead, 
vvhich possessed all thie prop^ties of malate of lead: and it 

B 2 * appeared 
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<i^}jpearfidllhst ^ other than ^ tnafiea^^ IMia produced. With 
this experiment the fonowing agrees in a remarkable manner. 

Five ounces of white sugar, ai^ an equal weight of very strong 
nitric acid were mixed in a retort. Without the appHcarion A 
external heat the action commenced, and soon became vKdent. 
When cold, the residual matter was found to be thick and tena¬ 
cious ; its taste was sour, and extremely bitter. The malic acid 
being abstracted from a portion of this by means of lime, iC'was 
found that riie bitterness, now no longer disguised by addity, 
had become int<mse. The other portion, which had not been 
aaturatedtirith lime, by being treated with more nitric acid, lost 
aU its InttCrness, and oxalic acid was formed. In this experi- 
tnent ii^ipprars, that by some action of nitrous add on sugar, a 
bitter subsiance and malic acid were produced together; that 
by tlm furtlmr action of nitrous acid, the bitter substance dis¬ 
appeared, and acid appeared in its stead. 

The foregoing conjectures correspond also with the fact, that 
by the action of certain substances on each other, the bitter 
principle is evolved at the same time with those acids which I 
suppose to have been produced from that compound basis; and 
the appearance of both at the same time may be accounted for 
by admitting that the conversion was not complete. Thus, if 
alcohol be distilled with nitrous acid, a liquor is produced which 
has a sweet taste. If this, liquor be re-distilled with another 
portion of acid, a bitter liquor comes over. And if this bitter 
liquor be distilled a third time with a fresh portion of nitrous 
acid, crystals of oxalic acid make their appearance in the re¬ 
siduum. This series of changes bears a striking resemblance to 
tliat produced by the action of nitrous acid on sugar. 

Haussman observed, that when nitric acid is digested with 
indigo, a very bitter substance results, to which Welther gave the 
name of Amer: in this process, oxalic acid is also formed. 

Tlie vegetable acids are even formed by the action of nitrous 
acid on animal substances; in the instance of muscle we obtain 
the above-mentioned Amer with oxalic acid. In bile the letter 
princlpfe is already formed; when acted on by nitrous acid, 
oxalic acid is produced. 

On examination we shall not be at a loss to find operations 
analogous to some of the preceding, taking place naturally in 
the vegetable kingdom^ The Pyrns Malus or common crab- 
apple, while young, is very bitter, and has little sourness: as the 
fruit advances towards maturity, the taste becomes pt^or- 
tionately sour, and the bitterness diminishes. The young berries 
. of the Sorbus aucuparia also arq. bitter, contain but one acid, 
and even that in small cfuantjtyr ti|e^ei'ry ia it con¬ 
tains two acids, the combine^^aaHiy of both b considerable, 

but.. 
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but the bitterness hfts in a great dt^pree given place td a coarse 
astringency. 

It is not improbable, that the bitterness produced in all the 
foregoing cases should be owing to the formation of the same 
bitter principle: and its constant conjunction with a vegetable 
acid, seems to show that there is some very intimate connmuon 
between them, at present unknown. 

The preceding observations are offered as mere conjecture; 
and I am fiiily sensible of what little consideration should be 
attached to them; they are not however entirely devoid of pro¬ 
bability. An hypothesis is below the dignity of a system whidi 
is founded on the indestructible basis of ex^riment: and even 
though it be supported by the coincidence of admitted facts, by 
direct analogies, and by the correspondence of received opinions, 
it should nevertheless be the beginning and not the end of know¬ 
ledge. 


VI. Rules for ascertaining the Strength (f Materials, 

To Mr, Tilloch, 

StR, — THB following rules for ascertaining the strength of 
materials are, 1 believe, new, and if you think them worthy of a 
place in your Magazine,** the insertion of them will oblige 

Yours, &c. 

T. T. 

Put/ = the direct cohesive force of a square inch of the ma¬ 
terial ; 

I =r the bi-eadth; 

d s« the depth, or the dimension in the direction of the 
pressure ^ and, 

I = the length. 

Then the lateral or transverse strength of a rectangular pris¬ 
matic beam or bar, is 

if supported at one end, 

® * «'t 

and if supported at both ends. 

•7 • 

The lateral strength of a square beam or bar, when its dia¬ 
gonal is placed vertically, is 

if supported at one end, 

B3 


and 
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and •" if supported at both ends. 

In this case d is the dias^onal. The strength of a square 
beam is the least when the force is in the direction of the dia* 
gonal. The lateral strength of a solid cylinder is 

if supported at one end, 

and if supported at both ends. 

In this case r is the radius, and p = 3* 14159 &c. 

The lateral strength of a tube or hollow cylinder, is 

if supported at one end. 

and if supported at both ends ; 

R and r being the radii of the extciior and interior circles. 
The section of the tube is ‘•iipposcd to letain its circular form 
at the time of fractuie. It has been said that cannot deter¬ 
mine from theory the proper thickness ol material for the tube, 
60 that its form ma\ not be seasibl} alteied by the pressure; but 
this is a mistake, for by a very simple investigation the thickneiis 
can be determined sudicicntly near for any practical purpose* 

The lateral strength of a tiiangular beam or bar is 

•o >64&// d supported at one end. 


and 


2 


if supported at both ends. 


In this case h is the base of the triangle, and d the height 
or the dimension in the direction of the piessuic. The strength 
is the same when the edge is uppermost as it is when the op¬ 
posite side is uppermost. The strength of a solid cylinder, pil¬ 
lar, or column, to resist u foice acting in the diiectiun of its 
axis is 


S /V< • 

——3 where e is the extension of the mate- 

rial at the time of fracture. The diameter of a column may 
be so great in proportion to its length, that a less force than that 
necessaiy to bend it, would crush it. 

The force necessary to crush a homogeneous solid cylinder is 

8/pr*. 

The last rule has not yet been compared with experiment, 
indeed 1 do not know of any to compare it with. A set of ex¬ 
periments, on this kind of fracture, would be useful, not only 
to the architect and engineer, but also to the philosopher, It 
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is wondcrfiil,” says Prof^sl^ Bobison^ that in a matter of such 
uiu^uestionable iniportahi^' the publie has not enabled some 
persons of judgement to make proper trials;” and we cannot 
without regret remark, that nothing worth notice has been added 
to our experimental knowledge since Robison wrote his excel¬ 
lent articles on the Strength of Materials. 

If tlie rule given above is correct, the following table w'ill 
show the weight that would crush cylinders of different kinds of 
materials. 


Material. 

Direct co- 
iicsujn of 
a sq'iare 
inch. 

vVeitiht in pound!- 
chat, will crush ii 
cylinder an incli 
in diameter. 

Weigbr ia pounds 
that frilbcroska 
cylinder wlioiie 
base is one foot 
in area. 

Cast iron .., 

Lead. 

Freestone. .. 
Fine freestone 
Good brick., 

Ihs. 

50,000 

3,000 

1,000 

205 

280 

314,160 

18,84}J 

6,283 

1,288 

1,759 

57,600,000 

3,456,000 

1,152,000 

236,160 

322,560 


VIl. Further Remarks on Dr. Bradley^s Theorem for com~ 
puling the Astronomic Refraction, By Ti S. Evans, LL,D, 
F,L.S, 

The attention of astronomers has lately been much occupied 
with the astronomic refraction; and perhaps no other subject 
is so worthy their notice at this monient, since it is the greatest 
obstacle of any, to imjnovements and accuracy in that science. 
Much has lately been done towards an exact determination of 
its quantity at all altitudes above the horizon, by the use of the 
modern circles of Ranisden, Troughton, and other eminent in¬ 
strument-makers. The great care with which these have been 
divided, and may be adjusted; the minuteness with which 
they may be read off, by means of micrometers, placed in the 
microscopes; and the certainty with which the object eati be 
bisected, in the field of view, by using cobwebs, or perhaps the 
minute platina wires lately made by the ingenious Dr. Wollaston, 
give us great reason to hope, that with the zeal rif our present 
best observers much time will not elapse, befiire the difficulties 
now met with in dkcovering the quantity of the refraction, will 
in a great ifrieasurc, if not whoRy, be removed. 

Uf aH tl» different formulae that have hitherto been published, 

B4 ^ it 
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it doe& not that .any one of at present Win ghu^'the 

true refraction t^arer than about she or seven secoinls' ten 
degrees of altitude^ and most of them reach to that extent with 
the same Jitnits of error. It is therefore unnecessary to have 
recourse to the long and laborious methods that hove been of¬ 
fered, when more simple ones will effect the purpose with equal 
exactness. Our attention should rather be directed to the 
improvement of some one of tlie number, that is easily com¬ 
puted. so os to extend its application and bring it to correspond 
better in <^servations made at low altitudes. But if it shcmld be 
found that tiie law of its progression does not admit of being ex- 
pre^ed kf nfornmla, we must endeavour to remedy the defect by 
meantjdf a that will give its|qiiantity at all necessary intervals. 

• According to the theory published by Mr. Thoi||is Simpson, 
in his Mathematical Dissertations, and further iii^I:!^ved by Dr. 
Bradley, which, with modern determinations of th^coefficients, is 
the one now most commonly used in England, on account its 
simplicity, the equation for the astronomic refraction is 

p X t«^.(Z.D-nr) X (l + A) X (^) 

which is evidently of the indeterminate kind, since it contains 
no less than four unknown (|uantities, that require to be disco¬ 
vered from otfier sources. These are p, w, r, arid m ; of which 
the first, p, is the refraction at 45*’ of altitude of the object above 
the horizon, taken at any given standard of temperature and 
density pf the atmosphere. The second, n, is some multiple of 
the third, or mean refraction r, by which the zenith distance of 
the object is to be diminished before its tangent is taken out of 
the tables. 

From a comparison of the theory with some accurate obser¬ 
vations lately taken, I have had reason to think that n is not 
a constant multiplier*of r, as has hitherto been supposed, but 
that it varies, according to some function of the altitude of the 
object above U»e horizon. 

The fourth of these unknown coefficients, m, is the expansion 
of 9 . volume of air, for each degree of ascent of Fahrenheit’s 
thermometer; ^nd the same comparison abovementioned, in con¬ 
junction with the latest and most exact experiments of two justly 
celebrated modem chemists has also furnished some strong rea¬ 
sons for doubting, whether the expansion for each degree of the 
thermometer is the same for all M;ates of temperature, from the 
freezing to the boiling point. .; 

This inquiry may, perhape, .hy some persons be deemed in¬ 
teresting, as it points out a subject whe^ the deterndnatinns 

the chemist are corroh^gied bv tbdse of th^t^tronomee. 

: ' These 
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These two branches of philosophy are apparently vei^ distinct 
from each other, and separated by bcamdaises Uiat do not 
at first sight appear even to approximate. It is therefore 
pleasing to discover a case wherein one of them is capable of 
affording assistance to the other; as it shows their mutual de¬ 
pendence, and consequently the advantages of cultivating and 
improving at the same time all the departments of human know¬ 
ledge. 

By consulting Dr. Thomson’s valuable Treatise of Chemistry, 
vol. i, p. 494, on the expansion of atmospheric air, we read as 
follows: 

From the experiments of Dalton and Gay-Lussac it ap¬ 
pears that ail gaseous bodies whatever undergo the same ex¬ 
pansion by the same addition of heat, supposing them placed 
under similar cireumstances. Gay-Lussac found that air by be¬ 
ing heated from 32° to 212% expanded from 1000 to 137o parts 
under a pressure =0*70 of a metre (=!29*92ir»2 English inches). 
Mr. Dalton found that 1000 parts of air, heated from 55° to 
212% expanded to 1325 parts. He found also, that the ex¬ 
pansion of air is very nearly equable; or that the same increase 
of bulk takes place, by the same addition of caloric, at all dif¬ 
ferent temperatures. The expansion from 55° to 133P, was 
167 parts; and from 133 [to 212 it was 15S ports. He has 
also shown that the expansion of air follows a rcgulm* gedmetric 
progression, if wc suppose that mercury expands as ^e square 
of the temperature from the freezing point: and he has rendered 
it probable, that the expansion of water and mercury is as tl e 
square of the temperature of each, reckoning from their respec¬ 
tive freezing points. He finds, if this law be supposed, that 
the expansion of water and mercury corresponds: hence he in¬ 
fers, that all liquids follow the same law; or that they expand 
as the ^Uare of the temperature, from the freezing point of 
each.” 

If we reduce these experiments to the same standard, and 
then bring their results into one point of view, they will be as 
follow's: ^ * 

First: M. Gay-Lussac found that air by being heated from 
32° to 212° expanded from 1000 parts to 1375 parts. There- 

fore for 180 degrees it expanded of the whole: consequently 

rt ^ ft S e 

idbo • • ^ • 180 ^ * 0*002083 the expansion for each 

degree of the thermometer when taken throughout the whole 
extent of the scale from tlie freezing to the beSling point. 

Secondly: Mr. Dalton fbtmd that dir whbn heated from 55” 
to 212** expanded fixun 1000 to 132^ parts: therefor^, as 

157: 
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* i^* * • * =a;0*002070064 the expansion for that 

part of the scale redkoatng from 55° to 212° 

TWi^y: Mr. Dalton found that when the air was heated from 
55° to only, it expanded from 1000 to 1167 parts; con- 

«!qoeiitly u 78-5 : 1 = 0-002127388S the expan- 

•ion for each degree of the scale from 55° to 133|°. 

Fourthly; The same ingenious experimentalist found that for 
m accession of heat from 133j to 212° the increase of bulk was 

1^8 

from 1000 to 1158 parts; we have therefore as 78’5; ;; 1 ; 


s= 0*00201273885, the rate of expansion reaehing from 

133^ to 212: and by bringing these together for the purpose 
of more easy comparison, we find that 

From 65° to 133 the rate of expansion is 0*002127389 

32 to 212 . 0*002085333 

55 to 212 . 0 002070064 

1334 to 212 . 0*002012739 

The greatest rate of expansion in this statement is 0002127389, 
and the temperature corresponding is lower than either of the 
irthers, viz* from 55 to I 335 . The least rate is 0*002012739; 
and its corresponding temperature is from 133^- to 212, which 
is the highest of all the four. Of tlie other two, that from 32 
to 212 includes a lower part of the scale than the one reaching 
from 55 to 212; and we find the rate of expansion is propor¬ 
tionally greater. It therefore appears, that the rate of expan- 
•imi for the low temperatures is, greater than that for the high 
ones; and consequently m, the coefficient of ij, in that part of 
the foregoing theorem which depends on the heat of the atmo¬ 


sphere, vh:. - ought to be variable according to the dif- 

l-jr-mf 

forent heights of the mercury in the thermometer. 

Although the above table shows pretty clearly that the rate of 
expansion is greate** in the low temperatures than in the high, 
yet\,tber.e is pot a sufficient number of them, nor are they made at 
the proper intervals to enable us to compute the exact law of this 
rate, for all degrees, from the freezing to the boiling point, which 
for the subject under consideration is very much to be desired. 

These are the determinations of the chemists. Let us now 
endeavour to discover how far they are corroborated by the ob- 
a^atious of the astronomer. 

In the last eomoaunkation which Mr. Groombridge has fur- 
nidi^ us with, on the subject of (PTiiLTrans. for 1814), 

if we arrange the values of n, determined by that gentlemanv 
according to the diffierent states of the thermometer^ omitting 

. those 
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those that belong to very low altitudes as they are materially 
affected by other considerations they will be as follows: 


Therm. 

Values of n. 

32* 

3*74129 

34 

3*59582 

36 

3*70809 

36 

3*65335 

37 

3*63439 

39 

3*64778 

J9 

3*21379 

40 

3*62402 

40 

3*62441 

40 ’ 

3*65160 

42 

3*64000 

43 

3*63706 

431 

3*62255 

53 

3*63505 

53 

3*16032 

54 

3*35247 

55 

3*61333 

57 

3*49971 

59 

3*54668 

60 

3*54576 

61 

3*61064 

62 

3*55849 


At 32'’ the value of k is .. .. .. 3*74129 

32 to 40 omitting the last 39 .. 3*66343 

From 32 to 40 including the last 39 .. 3*59922 

40 to 43' . 3*63327 

53 to 60 omitting the second 53 .. 3 52945 

53’ to 60 including the second 53 ,. 3*46793 

60 to 62 . 3 57163 


A slight ejiamination of tlie above values of n will convince 
us that there is an evident change from 32** to 60*. Now if in 
the preceding formula we omit the part 

px(l+i), 

or consider it as being constant; and take only the remainuig 
part of the expression, viz. 


or. 
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or, i,{ZD-^nr) x (1—fnfl), 

and sttbstitute fpr n and for d their two extreme values taken from 
the foregoing tat^of means, we shall have in one instance, 

#, (2D—3*74r) X (1 —m X 32), 
and in the other, 

f, (ZD—3*470 X (1 —w X 56), siq^posing the 
formnla made for temperature zero. 

Now in these two equations, the lower the mercury is in the 
thermometer, the greater is the value of n found to be: and 
the higher it is on the contrary, the less is the value of n; but 
to obtain the two values of n equal in the two equaticais, it is 
evident that the multiplier m must be increased at 32, and di¬ 
minished at 56; which seems to be a further and interesting 
corroboration, of what was before stated, viz. that the rate of 
expansion for the low temperatures is greater than that for the 
high ones. 

By carrying this mode of reasoning a little hirther, and sup¬ 
posing in the two last equations, that the values of /, (ZD-^nr) 
are constant, it w'ould in that case be evident, that the variations 
of m would be inversely as the numbers 32 and 56; or that 
the rate of expansion would be in the inverse proportion of the 
height of the thermometer, provided the refraction and the rest 
of the coefficients remained the same. But as this is not the 
case, and the result thus obtained is far greater than is proved 
by experiments, and also that the ratio of the two values of m, 
in the two eejuations, is considerably nearer a ratio of equality, 
it follows that the value of n must also vary, and possibly, ac¬ 
cording to some function of ZD, or the zenith distance of the 
object. 

The difficulty of determining the values of m, under all tem¬ 
peratures of the atmosphere, and of n at all altitudes, above the 
horizon will, from this, become evident: and it shows that 
they can only be obtained by some such method as that of the 
least squares proposed by M. Lagrange^, and from a long series 
of observations taken at all periods of the year, in order to find 
them for the whole extent of tlie ranges of the barometer and 
thermometer. 

Were all other circumstances to remain the same, and only 
the value of m to change, we might easily obtain it in the fol¬ 
lowing manner: 

The mean refraction r is to the apparent refraction ^ as 1 to 


, orr:g::l + and therefore r ss $ (I Hh md), 


1 + 

consequently mss -4r —-4-; and by talking the different 

* f 9 S 

* New Method of determiniog tbeOrbits of Comets. Paris, 180d. 4to. 

values 




values of g and d, as found from the observations, we may ob¬ 
tain that of m for all heights of the merciny in the thermo¬ 
meter. 

With respect to the value of p, Mr. Delambre found it to 
be 60*4.998/2^'' at 45 degrees of apparent altitude, when the 
barometer stood at 29*92152 Kngli&h inches, and Fahrenheit’s 
thermometer at 82®. Mr. Groombridge found it 58*132967'' 
at the same altitude, when the barometer was 29 60 English 
inches, and the thermometer at 45“. 

To compare these two values of p together, it is necessary to 
reduce one of them to the tenor of the other. Thus Mr. De- 
lambre’s determination, when brought to the same state of tho 
atmosphere as that of Mr. Groombridge, will be 


69-499872" x =58.33311" 


.and Mr. Groombridge makes his 58*132967"; the difference 
0*200143" is small, and confirms tlic accuracy of the observations 
of I)oth; yet small as it appears, it will very materially affect the 
refractions from 87® downwards to the horizon. 


It is much to be doubted, whether this theorem or any other 
can be brought to agree with the utmost exactness in all cases 
with the refraction observed at very low altitudes, and for the 
following reasons: 

I'he ray P S in its progress through the atmosphere from the 



star S to the observer P, has \)robably to encounter layers of air 
of various temperatures and densities, which differ considerably 
from that indicated by the barometer and thermometer fixed 
up for use at P, the station of the observer; therefore, ,to be 
enabled to form any just conjecture of the de\iatious which tlve 
ray may have undergone, we ought to know the state of the at¬ 
mosphere all the way from P to S ; or at least we ought to be 
acquainted with the heat and density indicated by those two in¬ 
struments along tlie surface of the earth, from the station of 
the observer at P to Q, the point immediately beneatli the ob¬ 
ject observed* 
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It 18 Well known that showers of rain often proceed in zones 
along the surface of the earth, in various directions; and should 
this have taken place across any part of the arc P Q, a short 
time previous to the observation being made, the evaporation 
that follows, by producing a greater degree of cold, will cause 
a considerable augmentation in the refractive power of the cir¬ 
cumambient air. 

A large surface of sand, situated any where along the arc P Q 
will, by absorbing a considerable portion of heat from the sun's 
rays, and afterwards continuing to restore it to the atmosphere, 
longer than the neighbouring soils that have absoibed less, by 
keeping up the rarefaction, bend the ray out of its course, in 
an opposite direction to that of the former cause. 

A large wood or a marsh will also be the cause of deviation 
in the trajectory of the ray: and all these actions on its course 
will be the stronger the nearer it lies to the horizon, Or in other 
words the less the altitude of the object. 

Mr. Delambre, in the excellent Treatise of Astronomy which 
he has lately published, makes the following remarks on the re¬ 
fraction at low altitudes. 

It follows from ail this that Simpson’s Formula and Brad¬ 
ley's Table will not agiee with the observations. There is an 
error of about 8" at 82 p, and no known table will agree with 
them. That of the Board of Longitude computed from Laplace's 
formula, and on the value which I found for the constant quan¬ 
tity «, (the retraction at which is p of our formula) agrees 
better, but the error is still from 2*" to 3". 

“ I have already spoken of the uncertainty of observations of 
refraction in the neighboui hood of the horizon. I have re¬ 
marked, from one day to the next, and in circumstances which 
were the same in appearance, that the refraction w’ould vary from 
16" to 20", without my being able to assign any cause; but the 
variations arc still more sensible in the hoiizon, as we may judge 
from the following statement: 


foroputed 
zenith di‘<tance. 

Ohspn ed 

7cnitli dislHiK'c. 

Ucfraction. 

Barora. 

Therm, 
of 80. 

90M4' r»-4" 

90^ 8'3G-S" 

35' 26*8' 


16*64 

90 33 39-2 

90 2 43-6 

.30 55-G 

27 6-U 

1664 

90 33 9-1 

90 2 12*7 

30 :»7 



90 33 13-0 

90 1 53 

31 19-6 


20*32 

90 27 50 6 

89 54 36 

33 14-6 


11*84 

90 39 S4-5 

90 4 37 

34 57-4 




" All these observations were made in June at sunrise. Prom 

the 
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the first to the second there was an interval of eight days, and of 
eleven from the second to the third. The barometer haa 
scarcely varied at all, and the thermometer has varied but little, 
yet the refraction has varied 4 minutes at these zenith distances. 
According to our last tables the refraction changes from 1to 
12" for each minute of variation in the zeuitli distance. ^JThat 
of Bradley and of all the «)ther astronomers varies from 10" to 
11". Supposing 11" of variation and reducing ail these re¬ 
fractions to the astronomic horizon, that is to 90® of apparent 
zenith distance, we shall have for the horizontal refraction. 


S.r 52""j 
30 33 i 


m 33 ) 

31 6 r 

34 15 I 
34 12 J 


of which the mean is 32' 25". 


From the fust to the second day w'e have a difference of 
3' 19", although the barometer and the thermometer are the 
same. From the second to tli« third, the refraction has nol 
varied, although the thernmmeter has got up 4 degrees. The 
two last days the refraction has only altered 3", although Uie 
thermometer has got up 7’36 degrees. 

We cannot therefore be certain of the mean to. 2 minutes, 
wiiicli agrees nearly with that of Cassini. It is hardly probable 
that we shall ever be able to compute such anomalies; and 
w’hat w'ould they have been had I observed in winter ? 

At 75" I could not make Ihe observations of different days 
agree nearer than about (>" or 7" between the extreme valuet*. 

At 77* I have had variations of, iO" and 11". 

“ At 79° they were 15". 

At 82° they differed as much as 36"; that is, the table that 
J had constructed representing the observations of sev«‘al dtiys 
to 1" or 2" nearly, was found once in error — 17", and another 
time +19". 

At 84° I have been more fortunate,the error was one half less, 
“ At 86® the difference between the extremes was 30". 

At SS’ the errors, which were nothing for several days,,da- 
creased tlien to + 15" and — 20". 

“At 89° from -15" to 43(r." 

" “ Tiie tables of Bradley and Mayer give Rtlll greater errors, so 
that it appears to me impossible to make any good table for 
these lower degrees. But from the zenith to 82®, we may have 
a number of tables nearly all equally good. 

In the fifth book of Spccola di Palermo by Piazzi, vou mi^ 
find a great number of observed refractions. I have recomputed 
all the calciilations, and have found them very accurate. Dif¬ 
ferences at least equal to mine, may be remarked among them. 
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**• 

** In the observations of zenith distances of terrestriat ob« 
jects, I have repeatedly noticed, that at the setting of the sun 
the refraction increased from 2 minutet to 2| minutes j so 
that objects which were hid during the wlible of the day, became 
visible in the evening. (See Base da S^st. Metr. Decimal^ t. i. 
pag. 157, 159, and 165), I have ncV<3**)^n that the state of 
the hygrometer had any sensible influence on the teri^strial re-- 
fractioii; (ibid, page 166). Messrs. Laplace, Gay^^l^saac and 
Biot have proved, that it does not produce any change in the 
astronomic refraction.”— Delambre’s j4sir. tom. i. p. 318. 

It is therefore evident, that to complete the solution of this 
problem much yet remains to be done. From the present view 
of the subject, it would appear as if the best mode would be, to 
take successive altitudes of objects with an accurate altitude 
and azimuth instrument, from the times of their rimig in the 
eastern part of the horizon, till they set in the western part, 
giving the preference to those that pass the meridian nearest to 
the horizon below the pole: and to repeat the observations at 
various seasons of the year under a great variety of densities and 
temperatures of the atmosphere. Each single observation should 
be recorded, and not the mean of a number, as is usual for other 
purposes in astronomy. They should be taken in as quick suc¬ 
cession i^ar the horizon as accuracy will admit; but higher up 
a smaller number will be suflicient. 11ie meridional altitude 
should also be taken with great care above the pole when the 
state of thevreather is favom abl'e, as that will materially assist in 
the calculation. 

By this means, the latitude of the place b^g known, together 
with the declinatiou and azimuth of the object, or the time 
when the observation was made, we may, l»y computatioi^ ob¬ 
tain its true altitude; and the difference bf^W'een this and the 
observed altitude will be the refraction at that point. In 
this manner, from* a number of observations, we .shall obtain 
the refractioH at every degree of altitude, from the horizon to 
the zenith; and taking them under difiereiit densities and tern- 
pieratures, we may by equations "of condition, or the method 
dTtiw l^ast squares, develop the whole, and assign, with the ut¬ 
most accuracy, to each unknown quantity in the formula, its 
doc magnitude in all its variety of circumstances. 

The method is, it must be acknowledged, very laborious, and 
will require much time, both in making the observations and 
in computing them; but the advantages which astronomy will 
derive from an exact determination of this equation, are pro¬ 
portionally great. Did the duties of my situation afford suffi¬ 
cient leisure, and the smoke of London permit the observations 
to be made, 1 should feel the utmost gratificatioj^^tt perlbimiug 
thin labour, tedious as it appears to be. 
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,-Thus ejiid^W'Oured to show in wli^ points this theorm 
!s defective, not with any yiew to depreciate its value, but to assist 
in rendering it more^erfect. It is the most sijipple one we have: 
and when the four ui|i^oown coefficients beforementioued, can be 
ascertained for all idt.ijM^s, densities and temperatures, a great 
obstacle to iinprove^ii^^^ivin, be removed, and the future pro¬ 
gress ji^trouomy .iiwA facilitated, 

'tv' ' 

CIiriscVtifeiphaK Nov, 15, 1815. 


/ VlII. On the Metallic Salts, 

; To Mr. TUloch. 

Sir, —'X Hito leave to obtrude myself again on your notice, to 
offer a few reniaiks on the metallic salts, in reply to the answer 
of your correspondent H. (p. 2-H), vol. xlvi,) to iny paper (p.44 
same volume), 'ffiis I feci myself impelled to do, not only from 
the Importance of the subject, hut from some statements which 
II. lias adduced as unohjcciionahlc facts in support of the theory 
contained in his former jiaper. Before I proceed, however, it 
will be necessary to define the iitJjiort of the words Jree and 
excess as iicreiifter u^e(l, philosopliical discussions requiring a 
strict adherence to tcions. Indeed an omission of this kind has 
}irodut*ed some degree of displeasure in your correspondent, who 
ohjects to my using i!u; words /We and excess indiscriminately, 
ivhich alone should he attributed to tlie different opinions ive 
enterfmh of the subject. By acid m excess 1 mean, when the 
snperabul^aucq of acid is chemically combined with the base, 
and ibnns a coUstltuoitt part of the salt. By free^acid^ wlien 
mechanically luihied or only adhering to the salt. 

The inquiry is^^if an excess of acid is really essential to the 
existence of all metallic baits. The arguments on one side tend 
to show that it % essential, because their sokitioi^ constantly 
indicate acidity witli the test; «iu the other side it i.^ maintained, 
that altfiough free acid may, and in general appears to be pe- 
cessarv for solution, yet it is not retpiircd for the existent of 
the salt. 

As r endeavoured to prove that solubility was increased by an 
increase of acid, H. in liis answer draws the conclusion that, if 
such was the case, a salt would not be precipitated by acid in 
any prdpbftion, and that the acid must be the solvent. And he 
alleges in opposition, that the greater jiroportion of free acid, 
rather than render a metallic salt more soluble, will in most in¬ 
stances pr^ipitate it, avnl that the water alone was the solvit; 
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othenvise one substance would become alternately the solvent 
and precipitant of the salt. 

From the tenor of our papers it cannot be misconceived tliat 
water was intended as the medium of solution, particularly as I 
stated the acid as the agent promoting the solubility, not as dis¬ 
solving the salt j and those least acquainted with chemistry are 
fully satisfied that neither the salts, alkalies, nor even acids them¬ 
selves are soluble without such medium. 

H. evidently finds a difficulty in the attempt to reconcile 
the incongruity of one body assisting alternately the solution and 
precipitation of a salt. With him 1 should find some hesitation 
in admitting the fact, unless it could be accounted for on ra¬ 
tional principles: but we observe ammonia precipii^ting and 
redissolving the metallic salts; we observe likewise water sa¬ 
turated with a salt beginning to crystallize,—the crystallization 
proceeding to a certain point, and the water then rcdissolving 
the crystals deposited. It is needless here to enter into the 
causes producing such effects, I merely wislied to show that che¬ 
mistry was not without facts of this kind. With respect to the 
case under consideration, acid cannot be added to an unlimited 
extent ; for upon the addition of too considerable a quantity the 
salt may be deprived entirely of the water by superior affinity, 
as Berthollet has clearly demonstrated. 

The slight degree of acid, either in excess or free, which is 
apparent by the test, unless supported by other very powerful 
proofs cannot be depended on as decisive; the test proving no 
more than that ^-g'-fl^dth of the solution was acid, 

which minute portion might possibly adhere to the crystals. 

If a sufficient quantity of acid existed in the salts to require 
the preposition super, an effervescence on the affusion of water 
and the addition of carbonated alkali, would be observed in- 
variably; but which is seldom the case with the neutral salts 
carefully procured. Besides, many crystallized salts, on the ad¬ 
dition of water, divide into super-and sub-salts; the former solu¬ 
ble, the latter insoluble or nearly so: and sometimes tlie at¬ 
traction of the water for the acid is sufficiently strong in a de¬ 
gree to overcome the attraction of the acid for the base; either 
of which might be given as a treason for the indical^n of 
acidity. 

The salts of lead are conspictious as being generally insoluble, 
owing probably to the great attractioii^bctween the acid and 
base; and it has not been denied them, on that account, to 
cUiSB with the neutrals, and they arc soluble on the addition of 
free ficid. Not only an increase of the acid forming the salt, 
blit often the addition of a different acid, as the acetic aeid to 

the 



On the Metallic Salts. 35 

the muriat lead, the nitric acid to the hulphat of silver, &c», 
promotes materially the solubility. 

In support of 11.*s assertion, tliat metallic salts are super-salts 
with excess of oxide, he instances the formation of sulphat of 
iron j and says, that after the action ceases, if sufficient iron had 
been introduced, part of it remains uncombined, and the solu¬ 
tion deid'; but tjiis arises, 1 conceive, from the want of contact 
between the free acid and iron, the crystals as they form sur¬ 
rounding it; and this, perhaps, is one reason why sulphat of iron 
is seldom obtained iinmixed with the super-suiphat. 

He* states also that acid is indicated on the application of the 
test to a large crystal of sulphat of copper on breaking it. I 
never hid^tbe satisfaction of obtaining a large crystal of the 
salt, and mi inclined to suspect it more than probable he might 
try the blue vitriol of commerce, which is well known to be a 
super-salt, the neutral sulphat being seldom, if ever, obtained ; 
or, if he really tried a larj'e crystal of the neutral sulphat, it is 
not unlikely that a minute portion of acid might have been re¬ 
tained in the interstices or between the laniinx of the crystal. 

My opinion is, that there can be no solution of a nietrdiic salt 
without acid either free or in excess. Foiircroy, as before ob¬ 
served, noticed this, as well as Bergman and most other chemical 
writers; and as this superabundance always appeared on the 
solution of the salt, or was required to he added to enable the 
salt to dissolve, it is natural to conclude that it is essential either 
to the existence or to the solution of the salt. I am inclined 
to adopt the latter ojunion. 

Were the reasons before stated insufficient, I think the doc¬ 
trine of Dalton decisive in favour of the existing theory. From 
the mean of the most correct analysis,it n])pears that the binary 
and ternary salts are composed of an equal number of atoms of 
base and acid, or the one a multiple of the otlier, whether al¬ 
kaline, earthy, ot metallic; and that, with very few exceptions, the 
neutral salts contain an ecjual number of atoms of base and acid, 
and in the su|)er- and sub-salts the acid or bdse is a multiple of 
the other respectively; a coincidence so stiong, and in my judge¬ 
ment so conclusive, that if a minute quantity of acid can be de¬ 
tected in a neutral salt, it can only be considered in a/) ee state, 
and by no means a constituent part of the salt. 

1 am, sir, 

Most obediently yours, 

Siukc Newington, Jan. 1, IfilG. G. S. 
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!X. On ifie dispersive Power of the Atmosphere and its Effect 
on astronomical Observations, By Stephen Lee, Clerk and 
Librarian to ike Royal Society, Communicated by W. H. 
WoLLAsroN, ilf.JD. iSfec.^.S.* 

Notwithstanding the pains which astronomers have talten 
to determine accurately the refraction of mixed light, nothing, 
I believe, has ever been done towards ascertaining the dispersive 
power of common air, or comparative degree of reft^tgibility 
of the differently coloured rays in their passage through our at* 
mosphere. 

The importance of such an inquiry, however, must be obvious 
to every'one who duly considers the effect which the different 
degrees of refrangibility of the variously coloured lights must 
necessarily produce in the apparent situations of differently-co¬ 
loured objects* Stars of different colours must be differently re¬ 
fracted, and the apparent altitude of the sun must vary accord¬ 
ing to the colour of the dark glass through which he is viewed. 

Perhaps this cause alone is sufficient to explain the disagree¬ 
ment wliich is found to exist between the latitude of a place de¬ 
duced from observations of circumpolar stars, and that deduced 
from observations of the sun during the solstices, which has so 
long occupied the attention of astronomers, and has n^ver yet 
been satisfactorily accounted forf. 

The dispersive porver of the atmospliere will also show why 
Aldebaran and the red stars are sometimes seen projected on 
the moon’s disk in occultations by that planet, especidly when 
the immersion or emersion happens to be near her upper limb. 
For the light of the moon being white, is more refracted than 
that of the star, and consequently her limb more elevated, which 
would occasion star to appear within her disk a few seconds 
before or ^fter contact -4 

The great disagreement which is found to exist in the decli¬ 
nation of several of the fixed stars, as given by different ob- 
serv'ers, may proliably b'e traced to the same cause, stars being 
mor^ or less refracted according to the predominant colour of 
which their light is composed. 

That the fixed stars differ from each other in respect to the 
cnmpositiou of their light, must be obvious to any one who will 

• From the Philosophical Trtinsftctloiis for 1816, part ii. ^ 
f Vide Mr. Piazzi's Memoir ou the Obliquity of the Ecliptic, in the Mc- 
aioirs'of ihe Si'cirti Jtaluma, vol. xi. * 

X Vide Philosophical Transactions, vol. Ixxxiv: p. 345. Histoire Ciksfe 
^aneeise, tom. i. p. 393,403, 418, 4^, 4^8, 467, aud Comoissauce de» 
Tcwjw for 1817. 

only 
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oiily take the trcnihle of comparing them on a fine night. They 
present a striking variety of colour even to tlie naked eye. But 
this difference becomes still more perceptible when they are 
viewed through a prism properly adapted to the-eyc-plece of a 
reflecting telescope. 

A star viewed in this manner is converted into a prismatic 
spectrum. Sirius and the hnUiant white stars exhibit a large 
brush of beautiful violet, and the most refrangible colours in 
great abundance. Aldebaran, a Orionis, and the red stars show 
only a small proportion of those colours, whilst the dull white 
stars exhibit a great quantity of intense green light. 

The planets also differ much from each other in this respect. 
The moon, Venus, and Jupiter, seem to possess every colour; 
but the green is very pale in all of them. Mercury and Mars 
appear deficient in the middle and most refrangible rays, whilst 
the light of Saturn seems to be composed principally of the 
mean rays with a very small proportion of the extreme colours 
of the prism 

The different refrangibility of the differently coloured rays is 
very visiblt in stars near the horizon. If viewed on a fine night 
with a power of 200 and upwards, they appear expanded into a 
prismatic spectrum. Sirius, when within a few degrees of the 
horizon, presents a most beautiful object. 

Having remarked the very oblong figure which the spectrum 
assumes when uear the horizon, and found from repeated obser¬ 
vations of different stars that the separation of light begins to be 
%’isible as high as 40^ ov 50^ of altitude, I was led to believe that 
the dispersive power of the atmosphere must be sufficient, in 
many cases, to produce considerable effect on astronomical ob¬ 
servations ; and, consequently, to suppose that it would be d<’- 
sirable to ascertain, if possible, the exact degree of separation 
of the several raysf. 

With this view, thereford, I began a series of obsert'ations; 
the result of wliich, and the manner of conducting them, I shall 
now take the liberty of laying before the Society, 

• Query. May not this circumstance explain why Saturn, thougK'less 
brilliant, bears magnifying better than Jnpitcr and Venus! 

t Dr. Flerschel, in a note to his paper on Double Stars, published in 
the seventy-fifth volume of the Philosophical Transactioos, says tluM: the 
prismatic power of the atmosphere is very visible in low stars; and very 
justly observes that this power ought nut to be overlooked in delicate and 
iow observations: he gives the measure of two diameters of s Sagittarii, 
which seem to indicate ttiat the rofracsion of tlip extreme rays is about 
the mean rcfr.'iction. I think it due to that great astronomer to 
mention the circumstance, though it was totally unknown to me till long 
after 1 had completed mj observations on Mnr« 

C3 The 
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The first instrument employed for the purpose firith any de¬ 
gree of satisfaction, was the two-feet reflector made by Mr. 
Short, and which belongs to the Royal Society. In the com¬ 
pound focus of the eye-piece of this telescope^ I fixed fiorisson- 
tally a narrow slip of ivory. With the instrument thus pre¬ 
pared, I observed Capella, and other loiKr stars near the meri¬ 
dian. By carefully noticing the intervals of time betweetf the 
first contact and total immersion, and between the first appear¬ 
ance and complete emersion of the star from behind the slip of 
ivory, 1 obtained data from which it was easy to calculate its 
vertical breadth, which, compared by estimation with its hori¬ 
zontal breadth, gave the separation of the extreme rays of light. 

It was impossible, however, to remain long satisfied with 
such coarse measures, and not finding it convenient to go to 
much expense on this account, I applied to my friend Mr, 
Rennie for the loan of his seven-feet reflector made by Dr. 
Hcrschely to which I adapted a very excellent wire micrometer 
made by Mr. Troughton ; and thus, by the kind assistance of 
iny friends, 1 obtained instruments capable of measuring small 
angles to the fraction of a second of space. 

With this apparatus I repeatedly measured the diameter of 
Mars during his opposition in 1 Sl’J. The Society’s apartments 
being well situate*! for the purpose, 1 observed the planet as 
soon as he became visible over the buildings, until he attained 
his meridian altitude, which never exceeded 15®. 

With a power of 170 and upw'ard.s, the disk of the ])lanet ap¬ 
peared much elongated, especially when near the horizon; the 
upper limb was of a fine blue, the lower limb of a deep red. 

By carefully measuring the diameter of Mars and the breadth 
of the coloured edges, I endeavoured to ascertain, as exactly as 
possible, the degree of separation of the differently coloured 
images of the planet. . 

But after all it was no casv matter to mcjisure the coloured 

r 

edges exactly, for the light which w'as necessary to illuminate 
the wires, rendered the colours so very faint as to make it ex¬ 
tremely difficult to distinguish their precise boundaries. For 
this reason, and because I wished to apply higher powers than 
could be used with the micrometer, 1 adopted the following 
method, which ! found far more convenient, and is, I believe, 
quite as accurate. 

1 drew oil a sheet of paper seversd figures of two equal circles 
cattw^ each other, placing the centres of the circles in the first 
figure (Plate I.) tViIi of their radius from each other; in the se¬ 
cond figure T^ths; in the third -p^ths; and so on. The upper 
crescetH; of these figures 1 painted blue, the lower dhraeent red. 
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and the part common to both circles of a reddish yellow, soften¬ 
ing the colours into each other as they appeared in the planet. 
For I considered that, in fact, it was not a single image of Mars 
that was seen, but a ntenber of differently coloured images, 
lying in the same direction, though lifted one above another, as 
represented in the annexed figures. 




Having prepared a number of these drawings, 1 repeatedly 
compared them with the planet viewed through the telescope 
with different magnifying powers, carefully noting which figure 
he most resembled, and the time of observation. 

This being done, it was easy to calculate the exact altitude 
from the time of observation, and to make a very near estimate 
of the separation of the images from the figure referred to, com¬ 
pared with the diameter of the planet found by the micrometer. 

From a great number of observations on Mars, Venus, and 
the fixed stars, taken in all these different ways, I found the de¬ 
viation of the extreme rays of light to be between -^th and 
part of the total refraction. 

It has already been observed, that the disagreement'which is 
found to exist between the latitude of a place deduced from ob¬ 
servations of circumpolar stars, and that frdni observations of 
the sun, may perhaps be traced to the use of dark glasses. But 
this will appear more evidently from a reference to tlie method 
employed by Dr, Bradley for determining the quantity of re¬ 
fraction, which method is very clearly described by Dr. Maske- 
lyne in the seventy-seventh volume of the Philosophical Trans¬ 
actions. He says, 

That Dr. Bradley got the height of the pole from observations 
of the circumpolar stars, and the height of the equator from 
observations of the sun at the two equinoxes; that he found 
these two altitudes together amounted to 80®, 58', 3", which 
being subtracted from 00®, leaves 1', 57", for the sum of the 
refriU:tions at the pole and equator; and that of this quantity 
he assigned 45‘§" to the former, and 711" to the latter. 

ButPr. Bra^ey undoubtedly made use .of dark glasses for 
observiif^the sun, prob^ly smoked glasses^ which would give 
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him a pale orange-coloured image, or one of less than mean rc- 
franpbility; consequently, the quantity of refraction as found 
by Dr. Bradley must be too small for white light. 

This alone is sufficient to produce a small difference between 
the results of our observations of the sun and of the stars, I 
shall BOW mention two other circumstances which appear to me 
to have produced a still greater apparent disagreement. 

The publication of the Nautical Almanack in 1767, led to the 
general use of Hadley’s sextant. In the .construction of this 
instrument, coloured glasses were indispensibly necessary; and 
the grejtt convenience in the use of them over snjoked glasses, 
soon occasioned the application of them to all other instruments. 
These glasses gcnerAlly give a deep-red image, or one of less rc- 
frangibility, than smoked glass. The effect of this alteration, 
therefore, should have been, that arising from loo great correc¬ 
tion for refraction in every thing depending on observations of 
the sun. 

The introduction of achromatic object-glasses* produced an 
en’or of a different kind ; and one which, in certain cases, tends 
to corBECt the other. In the single object-glass telescope (and 
there were no others in Bradley’s time) the differently coloured 
images are formed at different focal distances, which, in a man¬ 
ner, compels the observer to adjust his instrun;ent to the most 
intense light; that is to say, to the orange-coloured t image; by 
this means the fainter colours, which occupy the greatest space 
in the spectrum J, are dissipated, and lost among the more power¬ 
ful rays. In good achroniatic telescope-s the case is very dif¬ 
ferent, for all the rays being collected by them into one point, 
every colour is seen in its proper place ; so that the observer, in 
bisecting the spectrtiin, takes the altitude of the mean, the 
upper extremity of the green image. 

But if the upper extremity of the green image be taken in 
observations of circumpolar stars, a greater correction than Dr. 
Bradley’s ought to be applied, in order to get the true height of 
the pole. 

It may not be amiss to obsci-ve here, that the observations of 
Mr. Laldude at Paris, show a greater disagreement than those 
at Greenwich ; and the observations of Mr. Piazzi at Palermo, 
a still greater than thase of Mr. Lalande. This, 1 apprehend, 
must arise partly from the lesser elevation of the pole in those 
.places, and partly from the fainter colours in the stel^ spectra 

* Ail achiotnatic ulijcct-ijlass was first applied to the south quadrant at 
Qrcunwich in 1772, and to the north quadrant in 1789. 

t Vide Newton's Optics, book I. part i. prop, vii, 

{ Ibid, book I. part i*. prop, iik < ^; 
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Ijeing more dktinctly visible ia the dear atmospheres of France 
and Italy than in England^ 

It should seem then, that in order to get a perfect knowledge 
of astronomical refraction, we ought to employ at least three 
different methods of investigation. 1st. By observations of the 
fixed stars during the night, when all the prismatic colours are 
visible. 2dly. By obsei-vations of the stars during the day, 
when none but the orange-coloured rays are to be seen. And 
3dly. By observations of the sun with different coloured glasses. 
By these means we might hope to obtain such an accurate know¬ 
ledge of atmospheric refraction as would enable us to form tables 
a<iapted to every possible circumstance. 

But I must not take up tlte time of the Society by any addi¬ 
tional observations. It is in vain for me to pursue the subject 
any further, in a situation so ill-adapted to astronomical obser¬ 
vations as Somerset Place: I shall therefore resign the task to 
those who are more favourably placed in this respect, and who 
possess instruments better calculated for an investigation which 
requires so much accuracy. 


X. A Geological Sketch of a Part of Citmherland and West^ 
moreland. By A Corrjsspondknt. 

The geology of Great Britain has of late years become an ob¬ 
ject of considerable attention, and much has been done in ac¬ 
quiring a knowledge of the different rocks, their relative position, 
and the extent they occupy on the surface,—modre especially in 
the south of England, where the different formations appear to 
have been described witli as much accuracy as the present state 
of our knowledge of the subject will admit. In the northern 
counties, however, little, has been done except so far as regards 
the Newcastle coal-foruiation, and the metalliferoua rocks of the 
Cross Fell range of mountains; and although the counties of 
(himberland and Westmoreland have been frequently visited by 
very einincut mineralogists, and souie attempts have been' made 
in describing their geology; yet from tl\e multiplicity of forma¬ 
tions they contain, these formations occurring in such detached 
and insulated patches, and the very great difficulty in investi¬ 
gating and ascertaining their relative positions, we must consi¬ 
der our knowledge of the physical stmeture of these counties as 
still very imperfect. As this knowledge can only be acquired by 
the united efforts of a number of individuals, I take the liberty 
of offering to this Society^, the following notices of some rocks 

The Literary and Philosophical Society, Newcastle. 
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vrhich seeni hitherto to have escaped the attention of mineralo¬ 
gists. The Critss Fell range of mountains is composed of lime¬ 
stone, sandstone^ slate-clay, coal and greenstone; the dip of the 
strata is towards the south-east, the mountains are very preci¬ 
pitous towards the west, and generally rest upon the old red 
sandstone; but that this is not always the case, the following 
facts wi)l prove. At the foot of the Cross Fell range towards 
the west, a series of small conical hiHs make their appearance, 
which 1 have traced from beside Helton near Brough in West¬ 
moreland, to the boundary of tlie county of Cumberland, a di¬ 
stance cf' about twelve miles; but the base of these hills is no 
where more than three quarters of a mile in breadth* From the 
observations of Professor BuckIattd,of winch a short notice was 
published in Thomson’s Annals, it appears that these hills, or at 
least the rocks which compose them, extend considerably further 
north, at least as far as Melmerb}i;,iit Cumberland; but tlus was 
unknown to me at the time I examined this neighbourhood. 
I’hese hills or pikes, as they are called in the county, are com¬ 
posed of greenstone, grau-wacke and grau-wacke slate; and on 
the north side of Dufton pike, which is the central one, granite 
is found. 

These primitive and transition rocks do not form a eontifiued 
line, hilt are interrupted by the red sandstone which nearly sur¬ 
rounds the hills or pikes, till it almost comes in contact with the 
limestone rocks: but although I have seen these rocks On the 
surface at the distance of not more than 50 yards from each 
other, 1 have never been able to find their junction, nor to sa¬ 
tisfy myself ^ to their relative positions. At Dufton there is a 
very good section of the junction of the metalliferous rocks with 
the grau-wacl^* The limestone, &c. iti approaching the older 
rocks, vary from tlieir nearly horizontal position, and rise towards 
the west at an angle of about 45° against the side of Dufton 
pike; and on the other side of the pike we hnd the red sand¬ 
stone dipping towards the west. On Dufton pike both the 
granite and grau-waoke have been quarried for the purjmse of 
repidring the roads. 

At Warcop the, grau-wacke is covered by a very singular 
limmtene, some strata of which aie so full of fragments of 
quarts, that at first sight 1 took it foe an alternation of grau- 
wacke with limestone. The other strata are, however, compact, 
lesembling basalt with small spangles of mica interspersed, and 
Uiere is one of oolite $ the dip of this limestone is to 1^ west, 
at an angle of 10^ or 12°, and its outgoings are covered ky the 
anastalitferous rocks, which, as is always the case in neigh- 
lourhood upon their coming near the older rocks^ ^a^j^eir in- 
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clination increased; but the increase here is very great, maktt% 
an angle of not less than 70® with the horiz<»i^< This limestanc 
is not more than half a mile in breadth, when tfie ted sandstone 
is found in nearly a conformable position, and appears to rest 
upon the limestone; but of this 1 ani not certain, as 1 could not 
see> these rocks in contact. 1 am inclined to consider this lime* 
stone as belonging to the transition class, although I ain aware 
that it will be objected to, on account of its having beds of oolite, 
which is always considered as belonging to the newest fioetz. 
1 am afraid we' fetter ourselves too much by considering certain 
fossils as belonging exclusively to certain classes of jocks, by 
which means many encrusting fossils are overlooked. Mr, Bigg 
found asbestos in greenstone at Meluicrby Scar, and I have lately 
found the same substance forming veins in fransition greenstone 
in the neighbourhood of Keswick:—now ihis mineral is always 
described as belonging only to serpentine rocks. 1 found car¬ 
bonate of strontian in the basalt of the Giant’s Causeway, and 
this substance is said only to hclung to primitive mountains. 

It is now about twelve years ago since I first observed granite 
on Skiddaw and Saddleback, since when it has been frequently 
visited; but its relation with the other rocks composing these 
mountains not having been ascertained, I was induced to ex- 
aniinc them this summer. The granite is found in the bed of 
the rivulet which separates these mountains, and extends north¬ 
ward across the river Caltluo to Garrick Fell; it is rather small- 
grained, composed of white felspm', quartz, and grayish mica. 
The summits of Skiddaw and Saddleback are clay-slate and 
homblcnde-slatc in alternate beds, dipping to the south at an 
angle of about 60®, and resting immediately on the granite; but 
on Garrick Fell this rock is co\’ered by gneiss, the felspar of 
which is of a grayish-white colour; the mica abundant, but in 
niimitfi scales ; so that this rock might be mistaken,for a thin 
slaty micaceous sandstone, were it not sulBcieutly characterized 
by the felsjiar. The gneiss is again covere<l by mica-slate, which 
becoming mixed with liornblcnde, passes into hornblende-slute, 
thus prox iug the hornblende-slate, mid consequently the^’clay- 
slate, to be of the same formation as the mica-slate. On the 
other part of Garrick Fell, the mica-slate is covered by sieulte, 
wliich forms nearly the whole of the mountains of Garrick and 
Caldbeck Fells. Tins sienite varies very much in its ap|iearance: 
the first rock of it we meet with is very small grained, consisting 
of rtSddish felspar-quartz, and very little green hornblende; after 
that a bea^tiful large-grained variety is found; the felspar white 
with blai^ hornblende, the crystals of wliich are frequenlly 
nearly uglli^h in length. As we furoceed northward the horn$^ 
« blende 
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blende4ncrea«es in quantity, and t^eaiemte fmsses by elmnst 
imperceptible .^dations into ar compact greyish-black green¬ 
stone; and the summit of l^gh-pike this gireenstone forms 
the basis of an elegant porphyry with crystals of green felspar 
resemblii^ the antique porphyry. Near High-pike a strong 
east and west vein is wrought for lead; but, from tlie hardness 
of the rock and the difficulty of separating the numerous ores^ I 
am afraid not to much advantage. Tlie vein stones ht thls mine 
are quartz and sulphate of barytes, often so inteniatdy mixed 
as to form a very singular stone. The ores are sulphuret of 
lead, carbonate of lead, and phosphate of lead blende, copper- 
pyrites, grey copper ore, green and blue copper ore, and ma¬ 
lachite. The galena is antimonial, and is very^ich in silver, 
yielding in the refining furnace about €0 ounces in the ton. I 
traced this vein westward for about three miles to a place called 
Silver Gill, where there is a very fine section of it on the sur¬ 
face ; it is about three fathoms, wide and hades to the north at 
an angle of about 65°. There is a tradition in the county, that 
at this place a rich silver mine was wrought in the time of 
queen Elizabeth, and certain it is that there are remains of very 
extensive workings. An attempt has been made last spring to 
recover this mine, for which purpose a trench has been cut across 
the direction of tlie vein so as to bore the rock ; and althoiigh 
thb trench is not more than 200 yards from the old works, the 
vein has not been found. The cause of failure is, that tlic sienite 
is here covered by grau-wacke slate, into which the vein does 
not penetrate: this is different from what has been observed in 
Cornwall, where the veins traverse both the granite and grau- 
wacke slate; and I consider it as an interesting fact, since it so 
decidedly marks the difference between these rocks. The clay- 
slate and hornblende slate on the summits of Skiddaw and Sad- 
dieliack, with the granite gneiss and mica^slate, and the sienite 
of Garrick and Caldi^eck Fells, must therCfere belong to the ])ri- 
mitive clas.s of roclis; whilst the grau-wacke and grau-wacke 
slate vrhich entirely surrounds these mountains are transition 
rocks« Some other veiiK have been wrought f^.cojiper in the 
sienite, but xiot to any great extent; nor do they appear to be of 
much value. Near Hatfield Hall is a vein containing the oxides 
of titaniiun and iron (the titan-eisan of the Germans)By the 
bye, Why is this fes$il not described in any mineralogies work ? 

< I- ' t ^ . 

* I foQtid one specimen which I believe to be muriate of le^ ; it has 
the folfewing charactersCrystal, a rectangular prism; culourj i^i^yish- 
whitd't'lttstre, highly resplendent adamantine, much superior to caibi^ikeof 
lead i hardness superior to carbonUt of lead. Not wishtj^ M Ifijuie the 
eyfidinet), 1 am able to give any other of its cbarac^era' 
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Mr. Sheffield discovered molybdina ifi the sami^iteighhodrhoad; 
and I found a ■very wcdl defined specimen of^\wi^|ain on quarts 
in the bed of the river Caidiio. ■ ' ' Ip 

The coal'-fwmatiOn of Wldteliaven is covered at St. Bees 
Head by a curious bituminotis clay^ formed, as it ^ere, of a 
number of hoHow eoues inserted into each other, till a column is 
formed whose length, fabout 'a foot) is equal to the thickness of 
the strarmii, and by the lateral aggregation of these columns the 
whole bed' is formed; over this is a limestone containing mag¬ 
nesia and iron, and exactly resembling some of the dark-co¬ 
loured more compact beds kt Whitby. Above this is a red 
sandstone, connected with whichis clay, marl, and gypsum. Thus 
a beautiful uniformity exists on the two sides of the island j for 
if we suppose the limestone^ fiee. of the neighbourhood of Cocker- 
mouth to accord with < the liietalliferous rocks of Alston Moor, 
the Whitehaven coal-fOrmatimT with that of Newcastle, the 
magnesian limestone of St. Bees with the Sunderland limestone, 
and the red aandstone with thatbf the Tees,—we have the series 
complete. Notwithstanding the opinion of Professor Kidd, that 
our rocks are in a state of absolute confusion, I tliink I could 
.show that our rocks, though numerous and occurring in small 
compass, are remarkably regular in their relations : but it would 
be leading me too far from the object of this paper, which is 
merely intended ^ as a notice of some rocks which have lately 
fallen under my observation. 

XI. Specimen new PJbmencluture for Meteorological 
, i.j Science *, By Thomas Forstbr, Esq, 

' To Mr. Tilloch. 

Sir, — The propensity which the English writers have to bor¬ 
row from other languages terms used technically in the sciences, 
renders their works so very dlfiieult to be understood by those 
who do not understand the languages from w'hich the words are 
derived. Besides which, their habit of Imrrowing w^ords has 
tendency to obliterate the distinctive characters of difiTete;^ 
tongues, and has already made the English a motley and unph):- 
losophical group of exotic words, which one might well suppO^ 
had sprung from the confiision of Babel. It is my intention to 
cojistruct a scientific nomenclature (entirely out of our own lan¬ 
guage^ or its mother-tongue the Saxon), and'to adopt it in 
my jornnals of meteorology. 1 subjoin at present only a few 
techincal;|j|uwes which 1 ahall henceforward use, asid wdiich l 
have alird^^%inde, partly from the consideration above alluded* 
to, and phtrly from having bc^n repeatedly desired by artists 
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and others who have made of Mr. Howard’s paper on the 
Clouds, and of; inay last Essay on Atmospheric Phasnoinena^ in 
order to d^||pt more accurately clouds, &c, and to make an 
English nomenclature, as many fi^rsons unaccustomed to Latin 
could not retain the distinctions of the Latin nomenclatures in 
their memories. The Latin terms for clouds, originally made by 
L. Howard, are very useful in descriptions in Latin, and in 
those which are to go abroad, or which are for sciettihe persons 
only; and should, I think, he inserted with the others. But we 
ought to use terms of science coustnicted out of the language in 
which that science is treated of.—^1 subjoin the follovdng names 
for clouds, substituted for the former ones, and others substi¬ 
tuted for those which I constructed from the Latin for halos 
and other phaeiiomena made by refta*ction; and shall proceed in 
future to a more extended nomenclature for other terms of me¬ 
teorological scici»cc. 

Cirrus, or Curix louu. 1 propose to call this the curlcloud, 
from its constant tendency to assume the fibrous and flexible 
forms. It is bent and curled in all directions; and curlcloud 
comes nearest to its old name cirrus^ of which cirrulus and curl 
are diminutives. 

CiRRocuML'LUs, ov SoNDKiiCLOUD, i.e. cloud Consisting of 
an aggregate of clouds asunder (from A. S. sond. Old Eng. a- 
sonder and sonder) : the distingni'shing mai^s of this cloud 
being that of separate orbs aggregated together, and the change 
to this cloud from others is a separation of contiiuiiiy into par- 
ticiiles. 

CiRRosTRATUs, or Waneclouj). The Constantly evanescciit 
state of this cloud in ail its forms suggests this name>^ 4t is al- 
vvays.subsiding or altering its form, or waning, a verb now not 
so much used as formerly, and which comes from the Anglo- 
Saxon Fynijean, evanesctre; whence also our words to fmU, 
feint, &c. 

Cumulus, or Stackkncloud, i.e, stackt cloud, from being 
piled or heaped up ; to stack being a known verb for piling up. 

participial termination en gives the word a pleasanter sound 
then siackelond. 

Stratus, or Fallcixiud, being the subsidence or falling of 
the aqueous particles iif the evening, I first thought of even- 
cloud, corresponding to the German abendwolke; but that is 
not definite enough, as many clouds become evening clouds. 

Cumulostratus, or Twaincloud ; being the visible result 
often of the coalescence of two modifications (supposed with 
o|^sitc electricities) and when it forms primarily ^milar union 
^«e conjectured of particulea separately electriii^>|ia soon as 
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Nimbus, or Raincloud, may be'at^iviiiedlf and desciibed 
shortly, as stormcloifd^ ihundert^udy &c. > 4 ^ 

Halos will be called Moonaings, SunringSi I^. 

Coronas will be called Mo^liicRowNs, &c. But I give this 
merely os an imperfect specimen of the nomenclature I am 
making, and which I shall publish and give in your Ms^zine in 
a short time.? meanwhile I shall adopt these words of Saxon de¬ 
rivation lil>|ny journal, and give an explanatioii in the notes to 
those not parted here. 

'; 1 am, &c. 


Thomas Forster. 


XU^ On the In/luence of theAtmosphereon the Electro- Galvanis 
Cciymn of M. Di hvo* By Mr, J, Tatum, 

To Mr, Tilloch, 

Sir, — AtTHouGH various accounts of Mr. De Luc's electrical 
column have appeared^jh ymir Magazine, I do not recollect tlmt 
any journal of its acdOR as connected with atmospherical in¬ 
fluence has yet appeared. Having lolig observed the very con¬ 
siderable alteration which every thermometrical change in the 
atmosphere produced on the operation of this instrument, I 
determined on keeping a regular journal, and noticing its cor¬ 
responding change with those indicated by the barometer, ther¬ 
mometer, De Luc’s l^'gromcter, and the direction of the wind, 
I'he residte of ray observations as deduced from my daily register 
of those it^rumeiits have convinced me that the greatest changes 
in the oi^iliations of the ball on De Luc’s columns are chiefly, 
il not entttely owing to the increased tcniperaturu of the at¬ 
mosphere, and not to its moisture, as some of my philosophical 
friends had supposed. By the following extract of iny journal, 
it appears that whcn |he thermometer was 52® and hygrometer 
81®, the ball of the eolumns oscillated only 248 times* in a mi¬ 
nute j but wlieu |liec thermometer was 56'’ and the hygrometer 
50% it oscillated 2184 times J a satisfactory proof tliat the heat 
and not the moistureof the atmosphere increased the action of the 
instrument. In the latter case, I had removed the instrument 
to the gallery of my lecture-room, where the thermometer was 
14° higher, and the hygrometer 5^ drier than at the place from 
w'heiice it was removed. 

It is'proper also to add, that from the 1st till the 13ih of the 
month the thermometer and hygrometer were not in the same 
apartraeni^i^tb the electrical colunms, a circumstance which, 
may hav^'iweasioned some difference in the results. Since that 
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period the whole Apparatus h^;; h8^i inclosed t<^ether in a 
glass case^ wh^ all experience t^iaihe ^ftmospheric influence. 

As my columns are constructed similar to those already de> 
scribed in your Magazinej,it widhe unnecessary to describe them 
any further than to say that ttie diameter of the balls is 2*65 
inches, their distance from eacli other 0*58, and the diameter of 
the gold ball 0*4 inches. I have construeted sever^ other co¬ 
lumns of different diameters; and from a oompa i^ B, of one 
which is only 0*53 of an' inch in diameter with <w^^'hich is 
0*76 of an inch (and by which this register is kept)^"^! am in¬ 
clined to believe that the poWer of .the instmmcnt is' very little 
increased by the diameter of the jplatos, but that it regularly in¬ 
creases with their number. But, as I am engaged in making 
other columns of different construction and diameter, I shall 
soon be enabled to speak more dec^iyely on this head. 
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I am, sir, ' 

Dr rsct-strpct, Salisbory-squarc, 
Dec. 31,1815. 


Vours, 


, J.. Tatu««. 
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XIII. of a Coal-Mives, immt$d 

by Mr. Ev C 4 i^T£», of Mirier. - CommumG^ad in a Letitr 
from Mr. Carter to Sir H. Davy*. - 

Sir, — X HR many shocking accounts of accidents in coal-mines 
from the explosion of gas, inducted me (lio doubt with many 
others) to consider some means of preventing such dreadful ac- 
cidcntsv‘^.’he contrivance of a lantern that might be kept as it 
were ini^^ted from the atmosphere of tlie mine, appeared the 
most likely mode of preventing explosion; and I thought mine, 
of which I have subjuined.u sketch, would fully answer the pur¬ 
pose. When I was about ^endftig this to the Editor ofTJ^Phi- 
io.sophic;d Magazine, your experiments and very learned cdiser- 
vations on the subject, and very ingenious contrivance of a safety- 
lantern, appeared in that work ; the excellence of which in sim¬ 
plicity ami po! tability rendered it unnecessary, I thought, for 
me to sav any thing re>pecting mine. However, on reconsider¬ 
ing the matter, I am induced to think that the coal-mines may 
be lighted witii much advantage, in point of expense, with gas, 
as the material f(»r its production rises on the spot. My first 
plan \va’< intended for burning oil, and the addition of the pipe 
for conducliug !;a^ is the only alteration made. 

The pipes -.t .nnl b arc main pipes, the one to conduct gas from 
the gasometer, the other to bring a supply of air to maintain 



Communicated hv Sir H. Davy (o the Editor, 
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tlier combtlstlon: the air-ptpe by the degree of 

pressure that n|ay be found re({ub^e froOi bellows kept in mo¬ 
tion by the ^team-engine ; the size of the bellows to be pro¬ 
portioned to fhe number of lights that are to be fed. The lan¬ 
tern should be made perfectly air-tight, the crown of which 
should terminate, af represented in the sketch, by a tube im¬ 
mersed in water contained in the basin c. The air vitiated by 
combustion would run into the tube and be forced ^^ptnigh the 
water by the pressure of air from the bellows. On tim side of 
the lantern hangs an air-tight glove fastened round a hole suf- 
6ciently large to admit a man’s hand; and on the same side is 
a case of matches and a bottle which may be ignited without 
air escaping from the lantern, or finding its way into tlie lantern 
from the mine. The aperture for the hand may be furtl»er se¬ 
cured by a door on the outside, d is an enlarged sketch of the 
gas-burner and air-pipe which may be united with the lantern 
by the screw e. 

Should this contrivance be founded on erroneous piiuciples, 
which a very limited knowledge of science makes me doubtful 
of, I hope tiiat 1 shall be forgiven this intrusion, and that an 
attempt to be useful will, with Sir Humphry Davy, be sufficient 
apology for any liberty of this nature. 

1 am, sir, 

Your most obedient humble servant, 

£. Caktsh. 

To Sir H. Davy, &c. Cs*c. &^c. 

The idea of the air-tight glove,” suggested' by Mr. 
Carter, deserves the attention of the mine-owners, as Hf'-birttishes 
a mean for relighting the lamp when extinguished, vHlbout any 
danger of an explosion .—Note by Sir H. Davy. . 


*# 

XIV. Notices respecting New Books, 

V 

On the Fire-damp of Coal-mines, from the Philosophical 
Transactions of the Royal Society. Pftlh an Advertisement 
containing an Account of an Invention for lighting the 
Mines and consuming the Fire-damp without Danger to the 
Miner. By Sir Humphry Davy, XL.D. F.R.S,P.R.L 
8vo. 

Sir H. Davy has published in an octavo form, the paper read 
before the Hoyal Society, inserted in our last n^^ber. The 
publication is prefaced with the following advertis^H^nt, which 
deserves to be very generally made known, as it r dis¬ 

covery 
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cgvery made by ^ since the reading of tus paper^ 

wbicn may be coosifeled as ati invention even i^re important 
than that forming the subject of the paper itselfi ‘ 

This publication has the following dedication ; 

To the Lord Bishop of Durham^ who has-taken that warm 
interest in the subject cd these pages which might have been 
expected from his exalted benevolence. 

Tbi^are dedicated as a testimony of the respect and at- 
taehmeid: oi the author. 

ADVERTISSMENT. 

It is impossible to converse with persons in the neighbour¬ 
hood of the collienes where explosions have happened from the 
Are-damp, and not to be stror^ly alflected by the accounts they 
give of the destruction of human life and the variety of human 
misery produced by these s^eadful accidents. By a single ex¬ 
plosion in the Felling, colliery* 94 persons were destroyed, and 
nearly as many families plunged into deep distress; and the • 
fi’eqaency of the occurrence of these catastrophes, notwith¬ 
standing the improvements in the ventilation of the mines, and 
the continued activity of the persons concerned in the care of 
the works, had almost produced a feeling of despair in the 
minds of many benevolent persons, as to the possibility of finding 
a remedy sufficiently simple and oeconomical to be used in the 
mines; and when 1 first turned my attention to the inquiiy, it 
was rather with a faint hope than a strong expectation of dis¬ 
covering in the resources of chemistry means of securing the 
miner from the effects of the fire-damp. 

^ Oneousidering the subject before I was acquainted with the 
nature ofthe gas, the simple method of burning a lamp in a pucu- 
m^c apparatus supplied with mr through water occurred to me, as 
it pr(d}^bly has to every one versed in chemistry; but 1 founds on 
inquiry, that this idea had been long ago put into execution by 
Dr. Clanny, and published, whilst 1 was absent from England, 
in the Philosojihical Transactions. Dr. Clanny showed me his 
lamp at Bishop Wcarmouth, after I had made some inquiries as 
to the state of the mines. It appeared to me ingeniously ex¬ 
ecuted ; but when I proposed the trial of it to some enlightened 
and liberal inspectors of mines, they stated that its size, weight, 

• Avery interesting accouht of this event has been published by the 
Rev. John ilodgson. I have named this gcotlcmaii amongst many others 
who obligingly gave me assistance in my inquiries, and 1 cannot mention 
him again without again making my acknowledgoments for the variety of 
infomation he afforded me during the visits that wc made togeffier to the 
collieries, aiid^r the general interest-he has taken in my experiments eu 
the subject;^^'* 
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and the manual labour or niac^|®ery required to work it, ren¬ 
dered it inapj^licable for the common uses of the collieries. 

I had a very portable lamp made on the principle of entire 
insulation from the atmosphere, into which the air was thrown, 
not through water, but by a small piston secured by valves ; and 
in this I found I could detonate any gaseous mixtures made ex¬ 
plosive by atmospherical air,’ without communication of the ex¬ 
plosion to the external atmosphere; but finding during an in¬ 
vestigation of tlic chemical properties of the fire-damj) new and 
unexpected principles of security, I gave up all ex])eriments iqion 
tlje piston-iamp, as well as upon another contrivance of an en¬ 
tirely different kind described in the Appendix. 

The principles of security furnished to me by a philosophical 
inquiry into the properties of the gas are all derived from the 
general fact, that tlie fire-damp requircKS a much higher tempera¬ 
ture for its comhuition than other inflnmmahle gases. Ilcncc 
small additions of azote or carbonic acid destroy the explosive 
powers of mixtures of firc-daiu]) and air; hence explosions of 
mixtures will not take place when their quantities are small 
compared to the cooling surfaces to which they arc exposed; 
and hence one part of an explosive atmosphere of fire-damp 
may be burnt in free commimIcati{)n witli another by certain 
cooling apertures or surfaces without any danger of explosion. 

As anon as I had fully devclojjcd the principles of security, 
which was towards the end of October, 1 had a lamp constructed, 
which I found was uniformly extinguished when introduced into 
explosive mixtures of the fire-damp, and I communicated my 
views on the subject iif two papers read before the Iloyal Society, 
November 9 and November 16. "t 

“ The President of the Royal Society, with his accustomed zeal 
for the promotion of every usefijl public object, suggested to the 
Council of that Ihidy. the propriety of giving speedy circulation 
to these inquiries, and tlic Council liberally sanctioned their 
immediate publication. 

“ I consequently condensed the two pajiers into one; added 
ecme improvements in the construction of the lamps, and gave 
to the investigations the form in which they appear in the fol¬ 
lowing pages. 

, “ Since the paper and the Appendix have been printed, the 
consideration of the principle has led me to a discovery which 
appears the most important in the whole progress of these re¬ 
searches. 

** When ! found that explosive mixtures admitted through 
narrow metallic canals brought in contact with burnt only 
At the surface where they issued, I had hopes ojf Jteeping up a 

coustant 



Jbtotkcs respecting New Bonks. 63 

constant flame from explosin^ ^mixtures issuing from tubes or 
canals ; but on trying tliis, even in atmosphericiil mr, it fliikd. 

“ Conceiving that the* failure was owirig to the great t ooling 
powers of the nietaliic sides of the canal, it occurred to aie to 
try the metallic whc-jlaine sieves, and with "these I had j'leiftct 
success. 

“ I inclosed a very small lamp in a cylinder made of wire- 
gauze hiving G400 apertures in the square inch. I closed all 
apertures except those of the gjiuze, and introduced the lamp 
burning brightly within the C’> Under into a large jar containing 
several quarts of the most explosive mixture of gas from the di¬ 
stillation of coal and air; the tlame of the wick immediately dis¬ 
appeared, or rather was lost, for the whole of the interior of the 
cylinder became filled with a feeble but steady flame, of a green 
colour, which burnt for some minutes, till it had entirely de¬ 
stroyed the ex])losivc power of the atmosphere. 

“ This result, so satisfactory, immediately led to a number of 
experiments which gave results, if possible, still inoje satisfac¬ 
tory. 

“ I introduced the lamp inedosed in the cylinder, at different 
times, ijito large (piantitics.of various explosive mixtures, some 
containing only one volume of coal-gas to four of air, and other# 
containing' one of coal gas to of air. In all cases the flame 
was confined to the eviinder, and in ail of them it continued till 
the-mixture ceased to be explosive. 

“ In mixtures of 13, 12, and 11 parts of air to one of coal- 
gas, the flame of the taper did not disappear; it became paler, 
however,^attd blended with the flame of the explosive, mixture 
filling the cylinder. As the quantity of the inflammable air di- 
ininished, the flume became limited to the wick, and was gra¬ 
dually extinguished. ^Vhen there was as much as one of coal- 
ga^ to 7 nr S of air, the'flaine of the layer was lost at first in 
the flame of tlie explosive mixtine, which was very bright; but 
it appeared as the mixture became lcs« explosive. 

“ When the coal-gas was 1 to 4 or 5, the flame of the wick 
never appeared in any part of the experir.nent; and the light 
flame from the mixture was weaker than in the other experimentsi 
In taking the wire-cylinder 'and its lamp out of tiie e.xplid;^ 
sivc mixture, the flame of the lamp continued to burn in the ^ 
ino.sphere. 

“ In 4iU, the experiments the flame of the exploinve mixture 
in the cylinder bad more or less of a greeuish cast, wliich is pro¬ 
bable to be atstributed to the effect of the brass wire. 

** In on^<^tauce, in which a very large wick was burnt in-a 
very suiall i^dinder, the wire-gauze became red hpt opposite to 
the wick at the first moment of the introdiictioa of the cyclinder 
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into an atmos^iere consisting of i^6ut 1 of coal-gas and 11 of 
aiir j but it soon lost this temperature: and in other experiments 
made with smaller wicks in a dark room, I have seldom seen the 
wire dull red; but as no explosion ever took j)lace in an atmo¬ 
sphere made explosive by coal-gas, the circumstance, for reasons 
that^ill be hilly stated in the communication made to the Royal 
Society will hold good with much more certainty of the fire¬ 
damp. 

I own I expected an explosion in the instance when I saw 
the wire-gauze red hot; but the mass of heated matter was pro- 
baldy too small to heat considerably the portion of gas in con¬ 
tact with it, and the cool air must have entered principally at 
this part of the wire-gauze cylinder, and must speedily have re¬ 
duced the temperature ; and I have since found that a red-hot 
wire of less than the -^^th of an inch does not explode mixtures 
of coal-gas and air. 

“ When I took the wire-gauze lamp out of the most explosive 
mixture before it had consumed much of the inflammable gas, 
the mixture usually was explosive by the flame of the taper; but 
the explosive power of a mixture of 12 or 13 parts of air to one 
of gas was very soon destro 5 ’ed by the combustion in the cylinder 
tamp 'f and even when it was withdrawn almost immediately, 
the taper burnt in the mixture merely with an enlarged flame. 

It is needless to dwell upon the practical applications of 
these facts; many of them will be immediately perceived. Wire- 
gauze may be substituted for horn or glass in the safe-lanterns 
or safe-lamps to be used in the collieries, and no air feeders be¬ 
low the flame will be necessary. The wire-gauze admits a free 
circulation of air, and it emits considerably more light than 
common horn. I have had small cylindrical caps of wire- 
gauze made to fit small lamps by a screw, which are alntpst as 
portable as a common candle without a candlestick; and which 
are trimmed aid suppued with oil through safe apertures with¬ 
out the necessity of taking off tlie cap. A similar cap may he 
used with the common ca'.hwes of the colliers introduced by an 
c^p^^re made tight with moist pipe-clay. 

' Brass-wire gauze of the proper degree of fineness is manu- 
jj^^re^ for the use of mills and for sieves. 1 found gauze 
#mch contained 3600 apertures in a square inch sufficiently fine 
to prevent explosion used as a cylinder $ but it did not bear the 
proof of a concentred explosion from a close glass vessel. 
Gauze of 5(K)0 apertures to the square inch stood, however, this 
Mvere test. I have generally used gauze of 6400 aperlpreB; 
'^xid 1 have seen plated wire-gauze, which, 1 am is sdd at 

*<See Phil. Mag. vol. xlvi. p. i44—Sit* 
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JBdinburghj so fine that the square inch contaim 13,200 aper¬ 
tures. 

I have tried cylinders of the size necessary for the collie, 
in explosive atmospheres contained in large glass vesselsthe 
light given by a cylinder of seven inches high and two inches in 
diameter in the fire-damp mixed with 12 of air, is nearly as 
bright as that of the lamp in common air, and even the least 
brilliant flame would enable the miner to find his way, and,. I 
think, would be sufficient for him to work by when he was very 
near it. The light is much increased by hanging within, from 
the top of the cylinder, a small cage of platina or iron wire J this 
becomes ignited by the flame, and gives a steady red light in the 
midst of it; and 1 have never had an explosion in employing it. 

“ The cheapness of the wire-gauze safe-lamps or guards for^ 
candles, will be an additional reason tor bringing them into com¬ 
mon use; for the dearest of them can hardly cost more than 
one shilling. 

They have the advantage of guarding the light from loose 
materials falling from the roof of the mine; there is no danger 
of their being broken; and to pre:vent them from being bent, 
they may be covered with a frame without, constructed of a few 
pieces of thick wire. The gauze should be made into the form 
of cylinders by double joinings sewn together through the double 
part by a wire of small diameter ; any aperture iargei'. than that 
of the gauze-wire should be most carefully guarded against, and 
the cylinders should be tried in a vessel filled with an explosive 
mixture before they are used in the mine. A coating of oxide 
is 60 oh formed upon ti'.e brass ; but in my limited experience 
this has appeared to ck.%nd the interior from the action of air, 
and to render the wire durable: if, however, it should jbe found 
that this docs not hold good in the mines, thicker or plated 
wire mey he adopted, or doable cylinders, or, at all events, as the 
top of the cylinder is principally exposed to heat, this may be 
double. 

“ With the wire safe-lamp or guarded candle the miner may 
explore all parts of the mine where explosive mixtures exist^ aji^d 
the state of the flame will show him the degree of CGntamii^|lo'h 
of the air. As the fire-damp mixes with the air the 
enlarge. When the fire-damp has reached its explosive j^itt 
his cylinder will be filled with flame; but the flame of his 
will appear within the flame of the fire-damp. As the inflam¬ 
mable gas increases in quantity the flame of the lamp will disap¬ 
pear, and'the flame in his cylinder will become paler; and this 
to be a signal to him to leave that part of the workingi^ 
For wheaW flame of the fire-damp is extiogui^ied, though & 

D 4 air 
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air may be sufficiently rcspirable ii^ wiabfe'birh to make good bw 
way, yet it oaniiot be breathed safely for any time. 

I found that sparks from steel and flint fell red, and with¬ 
out scintillation, in a mixture of coal gas in which a cylinder 
lamp had burnt out j and they appeared ecjually dull and i*ed in 
a mixture of three parts of air and one part of coal gas j so that 
the light of a steel mill would not be sufficient to work by in an 
atmosphere in which the cylinder lamp was extinguislied, and it 
could only be employed to guide the miner out of an atmosphere 
which it would be fatal to breathe for a continuance. . 

To conclude: there appears every reason to expect that the 
safe light, in this state of improvement, with proper attention, 
will enable the miner to work with perfect security in parts of 
the mihes most liable to fire-damp, and that it will not only pre¬ 
serve him frrwn, but enable him to combat and subdue, his most 
dangerous enemy. Confined in the wire-gauze safe-lamp, the 
flame of'the fire-damp will he divested of all its terrors, and 
made to expend energies formerly so destructive, in producing 
an useful light. 

London, Dec. 31,1315. 


Noth. 

“A considerable dosrree of beat is «/r/7/7/s prodneed by the eoinbuMinri of 
tlie explosive fire-danip in the wirc-fian/e c\liiid<’i>.; ihererorc a candle 
soon melts awavin tin* lanUTn, when the iirc‘-<laiti|t > biirnbii: in it; and if 
caudles are used with the uirc-nanzc salV-L'iiard, the llaine of the tire-damp 
sliuuid be CKtingiiibliC'fi by piituii(r a vxoiillcn or iiiicn cxUii^nisber over llie 
cylinder, to prevent tin rand'e from diopjsiinj: nut, nr the cnndlo should lic 
secured in the bottom nf ilir lantein, by a snft iv screw: wla rc the fire¬ 
damp is known to exist, it will, however, always be better to work with 
small lamps, w’liicb may be led with tallow; and wdierelhe object into de¬ 
stroy the fire-dmnp speedily, a large cyHodcr lamp with double witse-gauze 
may be used. ' ' 

“The joinings in tlm lamps slinidd be made rather with bard than soft 
solder, and there should always be a handle at the bottom, nr a ring at tlie 
top, to prevent the hand from heing Imriit. 

I’hc flame of the tire-danip in the cvlii ders mav be easily CNtiniriiislird 
by a cover made of coarse yiaju r, or liy a woollen cap. If any part ot the 
wirfejs found to Ix come strongly rod hot, vvater may la tiirowo upon it, or 
tlie COl^Qiunlcation may bo iiiterrnpted by plates of metal. 

^3’^,devices may be contrived for giving light by the fire-rl.imp; 

be made partly of glass and partly of wire-gauze; swirl by ma¬ 
king n chimney partly of mclal, the fire-damp tuny be burnt only at C(.i tain 
surfaces. 

^*VVhen the cylinder lamp is first introduced into an explosfve ;itnio- 
sphere, a musical sound is proclu<:ed, like that produced by hyrkog^Wburn- 
iug in Jiarrow tubes. , 

have iince found that the size of the apertures may he carried 
.lU{uai'c incbjtj^ that the wire may bo l-70th of an inck tn.tliick^ess, 
arid these probaoTy^ Are not the limits. The larger the apetturcs of the 

wire- 
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■wire*RRU*e the greater the inr^fiiiceci, and the more brilliant the (lame, 

io that with very coarse wire-goyze it will lie proper to interrupt too free 
a circulation of air by using a tin-phite cylirifler which will act as aa ,ci- 
tiiiguisher, either fora partVir the whole of tho flame ; and,for seciirtty, it 
tnay be proper to adopt double wire rylmdcrs; perhaps iron wiic will be 
better than brass. It will be easy by various.means in keep the tin-plnte 
cylinder below the red heat, thougb probably the.temperature will ne\£T 
approneb this. 


Eiemenis of Electricity and Eleclro-Chemisiry. By GiiioRGB 
John Singer. 1 vol. 8vo. with Pluteis by Lowry, 507 pp. 

Longman and Co. Price I6.s. 

The rapid progress of electrical discovery since the invention 
of the battery of Volta, and the present importance of electri¬ 
city as an essential branch of cheniiea! philosophy, are circum¬ 
stances whicli rendtM- an elementary work on this sui>jcct adapted 
to'the existing state of knowledge, an ac<iui.sition of real value: 
and as tlic brilliant series of discoveries whicli have so eminently 
distinguished tlie commenceinent of the 19tli century have not 
before appeared in any regular treatise on electricity, we no¬ 
tice with pleasure the successful einleavours of Mr. Singer to 
lessen the diniciiltics and promote the cultivation of an interest¬ 
ing department of science by a clear and coinju’chcnsivo state- 
ment of its most essential facts. 

The author has paid very considerable attention to the ar¬ 
rangement of his subject, and by this means has effectually 
promoted his object of rendering it more familiar. Wc extract 
the following remark on this subject from the preface to tJie 
work. “ By a proper attention to arrangement I have been 
enabled to communicate a more extensive collection of .facts in 
a single volume, than istob^^und in any existing treatise with 
which I am aetjuainted; and that attention may he expected to 
render even moie concise statements amply intelligible; for ma¬ 
terials thus disposed are like the combination of stones in an 
arch; they mutually support each other, ami form a connected 
series in which every part is essential to the existence of the 
whole.*’ ft'' 

The details in this work. are certainly more iiiteh.igfb^^^ 
less prolix than in the majority of those on the same^^i^ct 
which have come under our observation ; and yet they invo^'a 
more extensive series of pluenomeiia. This advantage is most 
prob{d>ly derived partly from the extensive practice of the author 
as a lecturer, and partly from tlie assiduous atteutaon which he 
has paid to the science from a very early age.. The subjeijt is 
introdtt^i^d by a historical sketch of the principal epochs o£,iils- 
covery, which is calculated to prepare the reader fur the seien- 
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tilic exposition of the science. >^^}e work itself is dmded into 
four parts, which are again subdivided into chapters. The first 
part describes electrical phsenomena and the circumstances 
essential to their production.*' This part is divided into five 
chwters, arranged as follows : . . 

Chap. I. Nature of electrical action and sources of electrical 
excitation ; positive and negative electricity. 

Chap. II. Of conductors and non-conductors electridty^ 
and of the electrical apparatus. 

Chap. HI. Experiniehts with the electricd machine.—Theory 
of its action.—Phasnomena of attraction and recession. 

Ch{^. IV. On the phaenomena of electric light. 

Chap. V. On the Leyden jar and the nature of electrical 
influence. 

This part of the work is cliiefly remarkable for the distinct 
arrangement wliicli it presents, and for a careful selection of 
experiments whiel: are explained very clearly by a judicious mo¬ 
dification of Dr. Franklin's theory. Tiie distinguishing charac¬ 
ters of electrical action ive described as consisting in the at¬ 
traction of light substances and the emission of light, the re¬ 
pulsion or separation observed between electrified substances 
being ascribed by the author to the attraction of the surrounding 
air or other medium, and cot to any repulsive power, the existence 
of which, he asserts, is purely hypothetical. In this opinion he 
is supported by the authority of Kinnersiey, Morgan, Volta, and 
De Luc, and by the c?:per:p!ents cf Irf>rd l^tanhope, and it cer¬ 
tainly renders the explanation of many phenomena much more 
simple and satisfactory. 

The chief sources o; electrical phoenomena are; 1st, Friction. 
2d, Change of form. 3d, Change of temperature. 4th, Con¬ 
tact of dissimilar bodies. It is tl#' last which cur author con¬ 
sider as in all cases the primary cax.se o5 ’’clt^ctrical excitation j 
for it occurs in all the others ; and in the most simple case of 
electrical action, that of De Luc’s electrical column, the contact 
of dissimilar bodies is the only known cause cf fhs effects pro- 
dtmed. 

J^e table of the effects of excitation, so,tne corrections of 
thi|^li^^h:s given by Cavallo are made ; but the author has not 
ralpci^ it either so complete or perfect as we were led to ex¬ 
pect from our knowledge of the extent of his experience. 

A variety of experiments are adduced to prove that j^sitive 
and negative electricity are always produced together^' aira the 
phaoKHnena resulting from the action of a Nairn’s machine are 
m^uMy described as affording t'le following indications: 

' TW the cause, of electricity is corporeal $ for sensation 
it affected by it^ and a mechanical impulse is experienced. 

2* That 
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f. That there is a inuCtial aietion between the electricities ex¬ 
cited in the opposite conductors, since their effects are more 
powerful when directed at the same time to our conducting 
body. 

3. That the same relation which is observed between the 
opposite conductors exists also between either of them and 
the ground, but in a different degree. From these pheenomena 
the following propositions are deduced ; 

1. The cause of electrical piiaenomena is material, and pos¬ 
sesses the properties of an elastic fluid. 

2. The electric fluid attracts and is attracted by all other 
matter, and in consequence of such attraction exists in all known 
substances. 

3. The attraction of ditferent bodies for the electric fluid is 
various, and so is that of the same body under different circum¬ 
stances : consequently the quantity of electricity naturally exist¬ 
ing in different f>ubstances may be unequal; and the same.body 
may attract more or less than if alone when combined w'ith other 
matter: but its original attraction will be restored by destroying 
the artificial combination. 

4. From some peculiarity in the nature of the electric fluid, 
its attraction by and for common matter is more influenced by 
figure than by mass; and is consequently stronger in extensive 
than in limited surfaces. 

5. From the same peculiarity, the electric fluid moves with 
great facility over tlie surface cr through the substance of some 
bodies, and is arrested in its progress by others. 

6. When the attraction of any substance for electricity is equal 
to the electric fluid it contains, that substance will evince no elec¬ 
trical signs; but these are immediately produced when there is 
either more or less electric fluid than is adequate to the satura¬ 
tion of the existing attraction: if there be more, the electrical 
•igns will be positive; if less, they will be negative. 

This leads to the following theory of excitation. “The 
bodies employed have each a certain quantity of the electric 
fluid proportioned to their natural attraction for it. This they 
retain, and appear unelectrified so long as they remain 
natural state. Now if two such bodies are brought intd^^fpi- 
tact, their natural attractions are altered, one of them 
more than in its separate state, and the other less; the electric 
fluid {Rinses itself amongst them in quantities' proportioned to 
their retake attractions, and they consequently appear nnelec- 
trifled. But if they are suddenly separated, the new distribu¬ 
tion of the electric fluid remains, whilst the original attractiom 
are restored; and as these are not equal to ench other, tiie bo^es 
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will appear electrical; that whowj attraction was in¬ 

creased by contact, having- received an addition to its quantity 
of electric flujd, will be positively electrified; and that wkose 
attraction was lessened, having lost a portion, will he negative.” 

The action of the eiccliical machine is explained very satis¬ 
factorily by this theory. Its effect is to bring successively in 
contact with the rubber different parts of the surface of the glass, 
which are as suddenly separated from that contact, and carry 
with them the electricity they have acquired by the change of 
capacity it produces. 

The saiae theory is njiplied very naturally to all the usual ef¬ 
fects of electric motion and the action of different conductors in 
transmitting electricitythe explanation of points appears to 
us novel and appro])riate. It is stated to consist in promoting 
the rcccs.sion of the particles of elcctrifictl air, by protruding a 
part of the electrical atinosjdicro of the conductor into a situation 
more exposed to the action of the ambient unelcctrified medium, 
and thereby producing a current of air from the electrified point 
to the nearest uninsulated body. 

The plirenoniena of electric light are treated at some length, 
and explained in a very simple manner; th# Leyden jar, the 
condenser, and the cleetrojihorus, are referred to the action of 
one principle, tliat of electrical influence, which has been .so well 
illustrated by Volta in his excellent paper- in the ixxiid volume 
of the'•Pliilosojihical Tran.sactions. The explanations differ 
essentially from those of most preceding writers. The author 
unifoi inly avoi<l.s the use of repulsion as a principle of electri¬ 
cal action, but he does not adopt to any extent the opinions 
of those who have preceded liiin in this idea. 

The second part of the work treats of the mechanical and 
chemical agencies of electricity, and contgjns three chapters. 

Chap. 1. de erihes the instruments required for the applica¬ 
tion of the electric power to the purpose of experiment. 

Chap. 2. the mechanical agencies of clectiicity. 

Chap. .‘L chernicnl effects cf electricity. 

The;description of instruments is concise; it includes only 
th|pg which are really necessary; it contains much useful infor- 
inat|ia;i, and concluf’es with the following very just remark; 

of glass, wires of different metals, corks, and a few 
other'Materials, arc adequate to the construction of an endless 
variety of electrical machinery, and the proper directioh-^ Micii 
resources is constantly foilowcil by useful discov^uy. j^^l&wflhical 
deiLterity is therefore c'ssenlial to the character of an electrit^tkii, 
hU progress will be in proportion to the facility with whkh 
he can adapt the objects around him to new inquirHss. He 

cannot 
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cannot deviate from the beafdA track of his predccessors'hvlthout 
the aid of new comhinations’; and when the sTuiply of these is 
derived from his own industry and ingenuity, the ardour of his 
pursuit will be tmimpeded by the delays or mistakes of others; 
and the pr<.>jectiou' of any required improvcnu’ut may conse¬ 
quently be followed by its immediate eousumiriutiou.” 

In describing the mechanical effects of electricity, Mr. Singer 
has particularly enlargecl on the expansive effects it invariably 
produces when passing from one conductor to another, and has 
very successfully applied the observation of this effect to explain 
the results obtained by Mr. SyAinter, when a charge is passed 
through several sheets of tin-foil placed between the lca\'es of 
a paper book, which were considered as an indication of the 
course of the electric fluid. As Mr. Si’iger has published a. 
separate paper on this subject in The f^hiiosophical Magazine, 
it is unnecessary for us to enter ujorc fully on the subject. The 
foliowiug experiments will probably be now to many of our 
readers. (b)lour both sides of a card with vermilion, and place 
it upon the tal)le of the universal discharger; one of the wires 
should be beneath the card, and the other in contact with its 
upper sitie; the |||stance of the points of the wires being erne 
inch. If a cb.arge be now passed through the wires, the fluid 
will pass from the positive wire across the surface of the card to 
the part over the negative wire, and it will j)erforate the card 
in its passage to the negative wire. The course of the fluid is 
permanently ijidicated by a neat black line on the card, reaching 
from the point of the positive wire to the hole ; and by a dif¬ 
fused black mark on the opposite side of the card around the 
perforation, and next the-negative wire. These effects are very 
constant, the black line always appearing on the side of the 
card which is in contact with the j)o^itive wire, and the perfora¬ 
tion being near the negative w’ire.” 

Mr. Singer has abo found that a light float-wheel, made of 
card paper, and placed between two oppositely electrified points, 
will move from the positive to the negative; and that a piece of 
card paper supported vertically by a n:irrow cork base in a si¬ 
milar situation, is thrown down also from the positive ti^v^ds 
the negative. 

The experiments appear to us amongst the most satisfactory 
that have been offered in evidence of a current of electricity 
from the positive to the negative surface, but we do not regmd 
them as^JTOsolutcIy decisive. 

The chemical agencies of electricity include only tlie effects 
of common electricity, the action of the Voltaic apparatus b(^’g 
reserved'for the concluding part of the wtw'k, /fhe action of 
the electric charge on metals is treated at some length, and the 

description 
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descri]ftioti involves considerable |praetical informa^on tn 
means of conducting such raperiments. The Cloning is a 
simple means of reviving metals from their oxides: 

** Introduce some oxide of tin into a glass tube, so that when 
the tube is laid horizontally the oxide may cover about half an 
inch of its lower internal surface. Place the tube on the table 
of the' universal discharger, and introduce the pointed wires in¬ 
to its opposite ends, that the portion of oxide ntay lie between 
them. Pass several strong charges in succession through the 
tube, replacing the oxide in its situation, should it be dispersed. 
If the charges are sufficiently powerful, a part of the tube will 
soon be stained with metallic tin, which has been revived by the 
action of the transmitted electricity. 

^ The decomposition of water and the action of electricity on 
different gases are also fully described, and are acconipanied by 
a table of the results of cl^Cwrifying mixed gases; and another on 
the action of electricity on compound gases. On the causes of 
these phaenomena, which the author does not attempt to ex¬ 
plain, he has the following observations: 

“ These various effects produced by the same agency do not 
appear susceptible of any other explanatioiL|^an that which as¬ 
sumes the action of electricity to be mechariical; and even on 
this assumption they are not strictly intelligible. The momen¬ 
tary agitation into which the various mediums are thrown by 
the action of the spark, mi'rht be considered as likely to pro¬ 
mote a new arrangement of parts; but, admitting this, udiy is 
the change instantaneous in some instances, and gradual in 
others ? And by what inversion of principle is the same impulse 
that unites the particles of bodies, enabled subsequently to se¬ 
parate'them ? These are questions it would be interesting to 
resolve; but there appears no clue by which such intricate pro¬ 
cesses can be at present analysed. The cliemist must therefore 
be content to avail himself of the practical advantages they af¬ 
ford to his art, and await the progress of discovery for the de¬ 
velopment of their theoretical relations.” 

,Ail|k enumeration of the bodies which are rendered phospho- 
resfM^t by electricity, with remarks on that singular phaenomenon, 
an^a sketch of the magnetic effects of electricity, close this part 
oi the work, which the chemical student will find a very in- 
tetesting and mstructive exercise. 

^ [To be continued.] 

Mr. William Phillips has in the press. An Elementary Ititro- 
4iiction to the Knowledge of Mineralogy and of Minerals; in¬ 
cluding son^ accmint of the places at which, and of the circum¬ 
stances undyi* which, miuerds are found; and explanations of 
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the terms comtnodly used in minerelogical description* It is 
designed for the use of the student, and will be comprised in a 
small volume in dudecimo, which it is expected will be published 
in the course of the month. 

Dr. Granville has in the press, and nearly ready for publica¬ 
tion, A Translation of that Part of Orfila's general Toxicology, 
which more particularly relates to poisons from the vegetable 
and animsd kingdoms. The subject having formed a very im¬ 
mediate brandi of Doctor Granville's scientific pursuits, he has 
been enalded to accompany his translation with copious notes 
and additions. 

The original has only been before the public a few days, and 
is not yet in general circulation. 

Origin of Nations ,February 1816 will be published, 
A Map of Scriptural and Classical Geography; accompanied by 
an Historical and Descriptive Volume, in deray octavo; wherein 
the Origin of Nations is particularly examined and discussed; 
with reference to the numerous Authorities: amongst which 
Herodotus, Hesiod,«3trabo, Pliny, Diodorus Siculus, Cluverius, 
Ptolomy, Mela, ijochart, &c. have been expressly consulted- 
The whole is intended to facilitate a knowledge of the progrra- 
sive Colonisation of the Earth; and to establish, more clearly, 
the Foundation of Universal and Chorographical History: and 
also to combine a requisite appendage to every volume of the 
Ancient Classics, with an indispensable Auxiliary to the Sacred 
Menioii» of the Holy Scriptures. By T. Hemi^ng, of Magdalene 
Hall, Oxford. 

The size of the Map will be three feet two inches, by two feet 
one inch; including, in longitude, from the Meridian of London 
to the Eastern Boundary of Persia; and in latitude, from the 
Northern Coast of Africa to the Southern Shores of the Baltic and 
Middle Regions of Russia, which contains all that is essentially 
necessary to illustrate a Course of History from the first colonial 
migrations of mankind, to the overthrow of the Roman Empire, 
on a scale cf three quarters of an inch to a degree. 

The projection of the Map is the glohulary which best pre¬ 
serves the proportion of the different countries 3 and it was care* 
fully divided into half degrees throughout, in order to lay down 
the coasts, rivers, mountains, &c, the more accurately, and to 
have the of the work correspond to the best corrected to¬ 
pography of the present time. 

The Map will be published by W. Phillips, George-Yard« 
Lombard-rStreet.—Price, including the Histoifcd Descrip¬ 
tive Volume, One Guinea, to be paid on delivi^. '' 

Mr. 
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Mr. C. Taylor has commenced! I^e <9l ^^JSfiTPT,” 

consisting of‘‘a series of ,400 etigrayingt .fi!?:hjbkiiQg-,i;feo anti¬ 
quities, architecture, iahabitant&, co^^Cj .byciiog^pbics,. jiuf- 
nials, scenery, &c. of thatjCK>uutry,. witli aceompaiiying <ipBcrip- 
tions and explanations in French and Enghsh. Selected from 
the celebrated work detailing the expeditidh of, the French^, by 
Baron Vivant Denon.” 


The engravings are cxeculed by Middiinan, Cardon, Cooke, 
Koife, &Ct The work is to be com{)rised. in twimty numbers, 
large folio, at five shillings each. < Three numbers of this splendid 
and-highly curious work have already appeared, and their con¬ 
tents and execution cannot fail to obtain public approbation. 
To astronomers the curious planisphere in the Temple pf TeptjTis 
must he peculiarly interesting, as it proves that the Egyptians 
had a planetaryM’stejn, and that tfieir knowledge, of the hpaveus 
w'as reduced to principles.'^ Egyptian locks, which, fastened 
the gate of a town, the door of a house, or the smaUest box or 
drawer, furnish specimens of these ancient people’s skill in me¬ 
chanics ; while the portraits of the difFerpnt distinguished ‘Cha¬ 
racters which Denoii had so good an opportunity of in 

‘imuse all persons of taste and inquiry respecting 
human ciiaracter and physiognomy. 


^ Ciiemiad Chart or Table, exhibiting an elementary View 
of Chemistry, intended for the Use of Students and young Prac¬ 
titioners in Physic; also to revive the Memory of more expe¬ 
rienced Persons ; adapted for hanging up in public and,jprivate 
Libraries. Dedicated, by Permission, to George Pemwh, Esq. 
M.D. F,R.{>. &c. &c. By Robert Crowe, Surgefta R^.JSff. Price 
5s. Gd. Highley.and Son. ISIG. 

Several attempts have been made to reduce a ktjijpvyfedge of 
the science of chemistry into a tabular form, but many disco¬ 
veries have been made, and the whole system considerably mo¬ 
dified,since their publication. Mr. Crowe, therefore, in availing 
himself of preceding works, arranging ^le subjects somewhat 
more simply, and including ali the recent discoveries, has con- 
touted to facili tate the acquisition and recollection of this most 
iiijteresting science. He divides hi? Chturt into three sections: 
the first desc|j^es the earths and metals; the second treats of 
simple or und|^papopnded substajaces; and the third, of com¬ 
pound combu^ihjbs. In a distipet'eompartment ^ author has 
ari^i^sd n veify di|Stinct view ^t^ihe minerals, '^et^le and 
anim^ acids, which will be found very conveuicQt for obininon 
reference. 


A Pro- 
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A Prospectus Utt& just ajppeared, announcing for publication 
upon tSe Stst of March the first innnher of a Quarterly Journal of 
Science and the A'rts^ and that it will be reg'^ariv continued upon 
the last da^of March, Jane, ►SeptCihber, and Deccnil)er. Thi^i 
Journal will contain a series of oriji;inal communications upon 
subjects connected with science and' the arts, and with j)hiloso- 
phieal literature in general. Notices of scientific discoveries 
and inventions, and of exjioriinents and researches carried on in 
the Institution. Revic'vs and notices ol scientific works Abs¬ 
tracts from the Transactions of learned societies, and from do¬ 
mestic and foreign publications; and accounts of the proceedings 
bf the members of the Royal Institution, and of the public and 
other courses of lectures. 

The name of Mr. Brando, of the Royal Institution, to whom 
communications are requested to be addressed, is a pledge that 
this work will be conducted on liberal and enlightened ])riiici- 
plesj and we hope it will meet with due enc<Miragement. 

Dr. Henning, of the Hot-Wells, Bristol, author of an Inquiry 
into the Pvithology of Scrofula, is preparing for the press a work 
on Pulmonary Consumption, wdiicli will be ready for publication 
early in the sjjring. 

Extract of a French JVork enlltled ‘^iJOptigue des Cou~ 

. leursf* [the Optics of Colours). By Castel, a Je¬ 

suit. 

I know a painter whose taste and talent in portr.ait-painting I 
esteem very mucli, and vrho, in showing me his painting-room, 
which’was very j)jci’ in colours, made me exj)ressly observe, that 
there was ocuher ciini'inc, nor lake, nor vermilion for the reds, 
nor any lively vdlow •, hut simply Prussian blue for the blues 
aud greens, a brown led ror all tiorts of reds and violets, and a 
very iiidilfercnt \ellG‘w, the mime of which I have forgotten. 

His portiiiiti were vciy fine. His fiesh colours were more 
especially very natursd, very lively, and very briglit even, when it 
was required, ^ 

I reasoned with him, and objected to him that other celebrated 
painters did not fail to employ the most lively reds and the 
brightest yellows. He agreed with me tliat ^intings thus co¬ 
loured, more particularly with red, were muiE^n'In fashion. He 
brought back, however, to truth and to ikihortality. Those 
colours, he observed to me,‘*hre false; mature is lively by con¬ 
trast alone, and by the judgement she displays. All her colours 
are but indifferent in the detail of each trait; but it is the op¬ 
position which brings out her productions, and gii^ them life, 
fire, and the greatest eclat. He added that lake, carmine, ver- 
Vol. 47. No. 213, Jan, 181G. E milion. 
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xnilion, and other sharp colours^ had not any ifoody, and did not 
hold for a long time, observing that those vi^ho amplified ihem 
did network for immortality. - , , ■ 

These lively colours are in reality too pure* to giife them body 
and consistence, and at the same time to imitate nature-beau- 
tiful nature—they should be soiled. 

From all these observations I am of opinion, that to paint and 
dye with effect, or, in a word, to colour scientifically and on re¬ 
gular principles, such as I think are here developed or sketched 
by me, all the reds, such as lake, carmine, and vermilion^ the 
red brown, minium even, should be taken in the mass, and by 
their admixture an universal red produced. 

The just proportions of this mixture would be found by de¬ 
grees, and indeed very soon. It would certainly form a very 
fine red—an intermediate red, tempered, primitive, full, em¬ 
bodied, harmonious, certain, and durable. I am led to think 
that the brown red should predominate, and constitute its body 
and principal basis. 

The same may be tried on the blues and yellows: there would 
thus be three good colours, from which all descriptions of pure 
and dingy tints of colouring would be produced, by blending 
them two by two, or all the three. 

A dark colour bordering on black might even be procured by 
this mixture; and who knows but that a white, or whitish gray, 
may riot be formed by blending certain colours naturally clear, 
such as arc to be found among the yellows, and even in a certain 
degree among the reds? 

From art let us proceed to nature. I have observed that the 
greater part of the colours employed by her wisely sparing 
hand are also dingy colours, into the composition of which 
many kinds of colours enter. It is very rare to find in flowers, 
in shells, and more particularly in animals, true simple colours, 
or which do not result from the mixture of more than two sim¬ 
ple colours. 

This fact being once ascertained, it was not difficult for me to 
enter into the reasons of nature. In the first place, the physical 
and practical reason is the same as 1 have before assigned, that 
every thing on the earth, and within the earth, is much blended; 
and that all bodies, plants, minerals, and animals, are in reality 
mixed. 

But the causes of design, the final causes of nature, or of her 
all-wise Author, merit at least as much or still greater attention. 
The pure colours are very limited in their number, the dingy 
colours are much more extensive, and form a much greater va¬ 
riety—the only source of our delight. 

It is in this way that the verdure of the plains, which may be 
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thought somohotdrio^^d Utih^ritiy'is not at kll so. If it were 
thronghont a h^ne ^eiiy a true green, it would in reality be a 
very insipid monotony. Nothing, however, is more diversified, 
by the different tmiehes of red, violet, and orange, which are 
manift'stly blended with this gteen, as if to soil it, and which 
render it rich, and infinitely charming,—-on this account alone, 
that it is diversified. 

One of the reasons why nature is lavish of her dingy colours, 
is to give a brilliancy to the true colours, either bv their rarity, 
or by the contrast. If we examine closely, we shall seldom see 
a fine colour which is not contrasted, in natural objects, by ob¬ 
scure colours: these become, however, ))recious, by the contrast 
even which they oppose to the colours that are precious in 
themselves, and with which ihcv are assented. 

The green of the leaves of orange, kinou, and pomegranate 
trees is considered as a fine green, and is every thing but that 
if we view it attentively. The fact is, that we constantly repre¬ 
sent it to ourselves in the point of view of these golden fruits, 
or of these ))omegranate flowers, whicli, while it is relieved by 
them, gives a fresh fclat to their beauty. 

I have known a person who, in a picture of contrast, boasted 
of the shades, as if they had been the finest colours in the 
painting, saying expressly that he had never seen such line co¬ 
lours as these .shades. He confounded the brightnes.s which 
they cast on tlie coloured parts, with the shades themselves. 
Whatever contributes to the l)eanty of any thing, partakes in a 
certain degree of this beauty. This is because every thing is 
relative, surd because a line cotiforinity renders the beauty reci¬ 
procal to each of the terms of the comparison, although one of 
tlieni may be a negative beauty, oftentimes founded on a posi¬ 
tive uncomeliness. 


XV. Proceedings of Learned Societies, 

llOYAL SOCIETY. 

.Tan. 11. Sir II. Davy commmiicatcd a short paper detail¬ 
ing .some further Experiments on Fire-damp. Sir 11. has ad¬ 
vanced from discovery to discovery in the mf)st effectual Riode of 
preserving the lives of miuer.s at the least possible expense. It 
appears from these experiments, that no new lamp or other ap¬ 
paratus is necessary to prevent e.xplosious; that the lamps now 
in use, when covered with a wire-gauze screeR|.a^e npt only per¬ 
fectly sufficient to preserve the miners from 4* danger, but even 
may be used to consume the fire-damp by burning it to show 
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them light. By surrounding the lumj> witfer^a; fine wre-gauze 
screen, saturating the screen with fire-dan^ ai»l uifiaiulng the 
whole } the wire if fine, and the apertures not exceeding -sJjjtU of 
an inch, may be made red hot without exploding;.the circum¬ 
ambient ftre-damp. With a sniaU portion of fire-damp in the 
screen the flame of the lamp is visible ; l>ut when a considerable 
portion is tlirown into it, the whole becomes oi»e entire flame. 
In this manner the carburetted hydr(»gen gas may be burned 
under the screen without the least danger of exploding the gaa 
around it. 

The conclusion of Dr. Brewster’s curious paper On the Ra¬ 
diation of Heat in Glass Plates was read ; but from the njuUi- 
plicity of the exj>eriinents, and the necessity of diagrams to il- 
Instr.'jte them, it is impossible to convey any adequate and intei- 
ligille idea of the new and important resvilts. It appears that 
this ingenious and indefatigable philosoj)her has succeeded in 
contriving and arranging glass plates so as to form a new kind 
of theniiometer, by making a series of plates (amounting to 20) 
of dimensions varying in a regular gradation. Tlie apparatus is 
simj'le, and may be adapted to the performance of many pleasing 
expel i meats, as well as developing some singular phsuomena in 
optics. 

Jan. 25. Another paper by Sir H. Davy was read, contain¬ 
ing an account of some more sueeessful experiments in the 
catisc of humanity and the interests of Coal Miners. It appears 
that Sir H's invention has already been adopted in two coal¬ 
mines with the most complete hucce'is ; thus at once falsifying 
al! the igiiorant and invidious predictions of inhuman speculators 
about its inutility, aud demonstrating, what every reasoning man 
of science before believed, that the invention would be eguaily 
eflfectual and practicable. There is now every reason to believe 
that Sir H’s plan will be universally adopted without tlie least 
delay. No man or society of men, indeed, would now risk the 
responsibility con$e([uent on an explosion, when the m'e^ns 
of avoiding it,are both known aud so easily adof)ted. The pre¬ 
sent paper contains a variety of experiments to ascertain the 
smallesb.humber of apertures in a square inch which can be iised 
without danger of exploding. Wire-gauze having apertures 
yUth of ail inch, when the wire ?)ecame red hot, exploded; but 
gauze with apertures only of -Arth were perfectly secure even 
w'ith the ^cutest heat. In some of his experiments, Sir Hum¬ 
phry rasiea gauze having 6000 apertures in a square inch, which 
was found aa perfectly secure as a bric.k wall could have been 
against explosion .—See puff's 54 & 56. 

Part of a long paper, by Dr. Wilson Phillip, was read; de¬ 
tailing the result of iiumerous experiments on the Nerves of 
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Habbits ex|)^d io tite Action of the Galvanic Fluid. ?n some 
experiment the t^hbits were first pithed, aud then gahanisitt 
applied to ^aseeftain how long and in what degree the vital func¬ 
tions cotdd he revived. It was, hdwever, candidly admitted that 
no legitimate conclusions could be drawm from experiments made 
on animals under the ciraimstances of pain, disease and de- 
rangeinent occasioned by the previous wounds. 


UOYAL INSTITUTION'. 

The following is the Plan of an extended and practical Course 
of Lectures and Demonstrations on Chemistry, to be delivered 
in the Lal)oratory of the Koval Institution by William Thomas 
Ij ran tie, esq. 

Tlicse Lectures will comuience on Tuesday the Gth of Fe¬ 
bruary at Niue in the morning, and will be continued every 
Tuesday, Thursdaj', aud Satuniay. 

The su'ojf'cts comprehended in the Course are treated of iii 
the following order: 

Diuision I. Of the Powers and Properties (f Matter, and the 
general Laws of Chemical Changes. 

§ 1. Attraction—Crystallization—Chemical Affinity—Laws 
of Combination and l)ec!)inj)Ositiou.—§ 2. Light and Meat— 
Their Influence as Chemical Agents in Art and Nature.— 
§ 3. Electricity—Its Laws and Connexion with Chemical Phse- 
nornena. 

Division II. Of undecompounded Substances and their mutual 

Combinations, 

§ I. Substances that support Combustion,,Oxygen, Chlorine, 
Iodine. — § 2. Inflammable and Qcidifiable Substances—Hy¬ 
drogen—Nitrogen—Sulphur—Phosphorus—Cm bon—Bol-on.~ 
§ 3. Metals—and their Combinations witlt the various Sub¬ 
stances described in the earlier part of the Coiixse. . 

DmsionUl. Vegetable Chemistry^ 

§ 1. Chemical Physiology of Vegetables.—^ § 2. Modes of 
Analysis—Ultimate and proximate Elements.—3. Processes 
of Fermentation, and their Products. 

Division IV. Chemistry of the Animal Kingdom, 

§ 1. General views connected with this department of the 
Science.—§ 2. Composition aud Properties of the Solids and 
.Fluids of Animals—Products of Disease.—§ 3, Animal Func¬ 
tions. 

Division V, Geology J* . . 

§ 1. Primitive and secondary Rocks—Structure nod situation 

E 3 of 



70 Moi/al lnslitut{on,’-^$(f^tl IHsittuiidn, 

of Veins.-*-§ 2, Decay of Rocks—Production of ISfj^lsi-^TfieTr 
amalysis and principles of Agricultural imprdy^nieiit^-!-r§ 3. Mi¬ 
neral Waters—Methods of ascertaining their con^nts by Tests 
and by Analysis.—§ 4. Volcanic Rocks—Phaeriomenk and Pro¬ 
ducts of Volcanic Eruptions. 

In the first divison of each course, the principles and objects 
of chemical science, and the general laws of chemical changes 
are explained, and the ])haenomena of attraction, and of light, 
heat, and electricity developed, and illustrated by numerous ex¬ 
periments. 

In the second division, the uudccotnpounded bodies are ex¬ 
amined, and the modes of procuring them in a pure form, and 
of ascertaining their chemical characters, exhibited upon an ex¬ 
tended scale.—The lectures on the metals include a succinct 
account of mineralogy, and of tlie methods of analysing and as¬ 
saying ores. 

This part of the courses will also contain a full examination 
of pharmaceutical chemistry; the chemical processes of the 
Pharmacopd'iffi will be particularly described, and compared with 
those adopted by the manufacturer. 

The third and fourth divisions relate to organic sulistances.— 
The chemical changes induced by vegetation are here inqiiired 
into j the principles of vegetables, the theory «f fermentation, 
and the characters of its products are then examined. 

The chemical history of animals is the next object of inquiry 
—it is illustrated by au examination of their component parts, 
in health and in disease; by au inquiry into the chemistry of 
the animal functions, and into the application of chemical prin¬ 
ciples to the treatment of diseases. 

The courses conclude with an account of the structure of the 
earth, of the changes which it is undergoing, of the objects and 
uses of geology, and of the principles of agricultural chemistry. 

The applications of chemistry to the arts and manufactures, 
and to cBConomical jjurposes, are discussed at some length in 
various parts of the courses j and the most important of them 
are experimentally exhibited. 

The Admission Fee to each Course is Four Guineas; or by 
paying Eight Guineas, gentlemen are entitled to attend for an 
unlimited time* 

Furtlrer particulars maybe obtained by applying to Mr. Brandc 
0 ?.to Mr* Fincher at the Royal Institution, 21, Albemarle-Street, 


RUSSEl.L INSTITUTION, 

A Course of Lectures on Electrical Philosophy, with its appli- 
eation ta the improvement of Chemical Science, and the expla- 
cation of Natural Phseuomeua, will be commenced at this In¬ 
stitution 
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«titution W Mr. Singer, on Monday the 5th of February, punc¬ 
tually at Eight o’clock in the Evening. 

These Lipctures wll be continyed on the succeeding Mondays 
at the same hourthey will en)|||race the most important fea¬ 
tures of this interesting branch of Natural Philosophy, with oc¬ 
casional observations on the Sciences with which it is most 
immediately connected. 

Tickets and a Prospectus may be had of the Secretary at the 
Institution, Great Coram Street, Russell Square. 


XVI. Intelligence and Miscellaneous Articles, 

The Natural History Society of Geneva has invited the na¬ 
turalists of the whole of Switzerland to attend a public meeting 
at Geneva, in order to lay the foundation of a general society un¬ 
der the name of “The Helvetic Society for theNaturalSciences.” 


M. Badeigts Laborde, a seafaring gentleman of the depart¬ 
ment of the Landes in France, has ascertained by repeated ex¬ 
periments, that the resinous trees of France are capable of 
yielding rosin and tar not inferior in quality to those which are 
brought from the north of Europe at a great expense. M. La¬ 
borde has also ascertained that tlie French products contain the 
same constituent parts with those of Sweden; and that their 
inferiority is entirely owing to the imperfection of the furnaces 
in which they are prepared, their defective preparation, and their 
mixture with a certain quantity of water and heterogeneous 
matters, and particularly from the want of essential oil, which is 
burnt in the French operation for extracting rosin and tar. 
Finally, it is easy to purify tlie French articles so as to render 
them equally perfect, and at the same time far cheaper than 
those of Sweden. 


The public will be gratified to learn, that the British Ministers 
are prepared to avail themselves of the opportunity afforded by 
the restoration of peace, to attend to the interest of science, 
and add to the stock of general knowledge. A small etpf^dition 
is now about to proceed to explore the course of the Congo, in 
the south of Africa. A transport, > accompanied by a steam¬ 
boat, will proceed to the mouth of the river, where it will re¬ 
main while the last*mentioned vessel is dispatched to follow the 
course of the Congo, to ascertain how far it;is navigable, and 
the character of the inhabitants of its shores^ as (diiQ of the 
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animals and the various artides 

the world may produce. Every preca«tioirh^-;'be®h’taken to 
guard against the oljjcct of ihh expetUtion 'Shii^^llN^pohiled. 

The Congo” (the vessel whkdi is to proved ;up^^sw'^nver is so 
named) does not draw UK^re thaii four feet iA‘ viaxm. When it 
shall he found impracticahle to proceed further in her, iheain- 
dertakitig will be confided to two small cutters w'hich are joined 
together, the masts and sails being stacked between them so as 
to leave the navigators the full range of each, and these will not 
draw more than eighteen inches of water. Such arraugenients 
give fair promises of ultimate success; but that which gives-us 
most hope is the care taken to man this little expedition in the 
best possible manner. The hands to be employed^ in number 
about 50, arc all voluntetTs. None but those who are proved 
most elficient art; accepted. Their exertions are stimulated by 
double pa\. The officers are sdected for their merit alone, and 
promotion is promised to those who may return. A trial of the 
vessels above mentioned, which arc intended to be employed for 
the purposes above described, wdl) slM)rfly take place on the 
Thames. They will leave England early in the present month 
under the command of Captain Tuckey. It is expected it will 
take from eighteen months to two years to accomplish the ob¬ 
jects of the voyage. Some natives of that part of Africa have 
volunteered their services, and, it is highly probable, will prove 
of great advantage. One represents himself as born more thiui 
300 miles up the Congo, at a village on the banks of that river; 
and another as still further up. They speak the native language 
with fluency, as also Englisii, and, it is said, Have given soine 
valuable information of tfic several kingdoms through which they 
must pass. _ 


STEAM-15NG1NES IN CORNWALL. 

According to Messrs. Leans* Report for December, the average 
work of thirty-three engines w’as 19,335,126 pounds of water 
lifted one foot high with each bushel of coals consumed. During 
the same month the Work ‘done by Woolf *s engine at Wheal Vor 
was 46,907 j7^5j and that at Wheal Abraham, 47,622,040 
pounds of water lifted to the same height with cJich bushel of 
coals. 


REUNION OF SErARATED PARTS. 

^ur readers, particulurly those of the inedipal profession, will 
probably recollect that Dr. Balfour of Edinburgh published in 
1814, in the Edinburgh Medical and Surgical Journal, two re- 
}narkabte cas^ of adhesion ;of amputated fingers, A similar 
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S<l * 

Qnioces 8 fiiij 0 j»^fk)ii Scotland, as appear* 

by die ibHowin§^i$iKtere»tk(^ cominunicaticai to Dr. Balfour Iw 
Thomas Es^i Surgeon, ^ort Glasgow. 

“ Jattiiaapiy ,6f iSlS.'^John GaHas^ath, aged 45, by trade a 
honse-furpertter, in the act? of hewing wood with an axe (which 
he/held in his left hand) struck off his thumb close to tlie aiti- 
culatiou of the first phalanx with the metacarpal bone. Being 
confused’by the accident, he covered the stump with his other 
hand, and, accompanied by the foreman of tlie work, arrived 
about eight minutes after at iny house. Upon examining the 
parts, 1 fimnd the portion of thumb he had supposed ctit off, 
lyiiig in the hollow of his hand, buried in coagulated blood, and 
stJlhattached by a portion of skin not exceeding one-cighth of 
an ini^h'in breadth. 

Had I not been acqTiainted, through the medium of the 
Edinburgh Medical Journal, of your success in re-uniting sepa¬ 
rated p.'irts, I certainly without the least hesitation would have 
cast this part fiom me, and preceded to dress the stiinjp ; ]>iit 
I resolved on saving it if possible. 

Having carefully cleaned the parts, and removed a small 
splinter of bone, 1 replaced- them, securing them with three 
stitches. After covering the thuixift with dfcjssing-lint, I placed 
a splint of wood above all, extending from the waist to a little 
beyond the point of the thumb, and secured the whole, as ^leat]^' 
as possible, with a narrow ribbon. Finally, wetting the whole 
with tinctur. benzoin, comp. I ordered him to call frequentlv, 
that I might have the opportunity of ascertaining whether ad¬ 
hesion would take place. 

MrUfiScamiued the parts daily. He felt no pain—^no discharge 
took place; no smell was perceivable. In this w’ay he passed 
the time without ever having the first dressing touched, till the 
twentieth day from the accident, when 1 became so anxious to 
see the parts, that I undressed the hand, and, to my great satis¬ 
faction, found all skinned, one place, inhere there, was a stitch, 
excepted. This was dressed daily, and soon healed. The splint 
of wood was continued for some time after, to give support to 
the bone. The man has been ivorking for some nionths past, 
enjoying all the advantages of his thumb, only the motion of 
the joint is impaired. 

'Fhe above is a just statement of the case, and the* patient 
signs it with the hand that suffered the injury. 

(Signed) ‘'John Galbreath, Patient, 

“ Wm. Cubrie, Foreman tothel^rk, 

“ Thomas Hunjter, Stirgcon/* ' 
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The origin land commencement of such ah estaj^ahment m 
laondon deserves to be recorded. The greater parikil^ur read¬ 
ers must have seen some accdiiiit of it in the daily^shem^papers: 
ear notice shall therefore be brief at present. When, more com¬ 
pletely matured, and the whole put in motion, we may again re- 
ttnn to k. 

The British Bazaar owes its origin exclusively to the activo 
bcnevdence and philanthropy of John Trotter, Esq. of Solio- 
Square, a gentleman well known in the higher circles, and to 
whom the nation owes many arrangements which have so 
much improved the circumstances of the British army when on 
active service in the field., Mr. Trotter has not nmreJy the 
merit of contriving and arranging the establishment—but of 
providing the entire means for carrying it into full operadon. Tlie 
name adopted is, as our readers know, applied in the East to 
large markets, many of them covered, in which the merchants 
expose their goods to sale*; different portions being occupied 
by different traders. Mr. Trotter has devoted his extensive 
premises in Solio-Square to the accommodation of an extensive, 
industrious, but distressed class, of the comiimnity, whose narrow 
circunjstances keep them in obscurity, and preclude the possi¬ 
bility of their exhibiting for sale, in shops of their own, the va¬ 
rious products of their industry. Hr has fitted them up in the 
most commodious and elegant manner, with counters, drawers, 
&c. With the lighting, warming, ventilating, and watching 
the premises the temporary occupiers will have no concern; but 
are to pay by the length of counter they may respectively oc¬ 
cupy, at the low rate of one-fourth part of a shilling per foot, 
for each day they may require the accommodation. When their 
little stock is sold off their expenses terininute—the family pre¬ 
pare a new supply—tliey know where they may be again ac¬ 
commodated, and where no recommendation is wanted but that 
of an irreproachable character. 

So far as regards general accommodation, collecting the va¬ 
rious productions of art and ingenuity into one focus, and the 
civility and beneficial rivalry excited by such an assemblage, the 


• The Baza-'ir of Tauris is of sucl» an extent that it has more tiian once 
sifTorded cover for 30,000 men ranged in onlcr of battle! It is very pro¬ 
bable that some of those extensive ruins still left at Palmyra, and other 
ancient cities non- desolate, which have bec-ii hitherto considered as tem¬ 
ples, or the palaces of royally, arc the remains of covered Bazaars. TJic 
tertnf^azaar is neither more nor less than the Hebrew word which 
meams to $catter, to d^perse —applied in ,Arabic to the merchant, ihe dit- 
jierter, aod beoce to the place for iht dispenion of bis commodities. 
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new establbl^ent will pdSiiaMe those of the East; but here 
they cease ‘t)(xha«f auy thing in common. In every other point 
of view tfa%^ifiti^ like the British System of Education, 

the Hritish luid For«%n Bible Society, and the British Saving** 
Banks, will ^e’ ft»und adapted to lay the foundation of a new 
system, which, we doubt not, will in a few years extend itself 
not only to every large town in the British dominions, but 
tlwoughout Europe. 


ANTiatJITIES. 

Rome, Oct. 28.—There has just been found upon the Ap- 
penine Way an ancient sun-dial, drawn upon niaiblc, with tlie 
names of the winds in Greek. It is exactly calculated for the 
latitude of Rome. According to local circumstances, it is con¬ 
cluded to be the discus belonging to Herodius Atticus, and de¬ 
scribed by Vitruvius, 


JERUSALEM. 

We understand that an artist of acknowledged respectability 
and talent is now occupied with an undertaking eminently cal¬ 
culated to assist the antiquary in his researches upon the subject 
of biblical aiiticjuities; namely, a picture of the site of Ancient 
Jerusalem and the surrouuiling country, as now seen from the 
Mount of Olives. The picture is to be submitted to public view 
for a short time preparatory to the publication of a series of 
plates, accomjianied by appropriate descriptions. 

The painting exceeds 100 feet in length, and its elevation is 
18 feet. 

The pipes of the engines used in France for extinguishing fire 
are made of flax, and are found to answer the purpose inucli 
better than those made of leather. They are woven in the same 
manner as the wicks of patent lamps, and can be made of any 
length without a seam or joining. When the water runs a short 
time through the pipes the flax swells and no water escapes, 
though the pressure be very great. They are more portable, not 
so liable to be out of repair, and do not cost by one half so much 
as the leather ones used in this country. This article is now 
manufactured in Glasgow. 


To Mr, Tillnch. 

Sir, —Allow me to call the attention of your readers t^tbe 
consideration of the following singular property which I have 
lately discovered is possessed by that useM substance sulphur. 
If a stick of sulphur is grasped in the hand; numerous snap- 



pin|^ are heard, exactly like ik)|» <so lf 3 ^> aa^.^^Wdis- 

cluirge of the Leyden jar; this OQntinnea^^qtvent^/OB jiHig as it 
la hdd in the hand: sometinjw indeed-ate ati^jartjnterval it 
ceaseSf but the crackling niaybi^ agai^ )}roii^eed1iy .^i!earriMn i{. 

Now, as we know this substance ia.pne of the vi&ost perfect 
negative electrics, are we to infer that the bare holding it in the 
hand is sufficient to excite it, and to produce the same dii^cts 
as are obtained from a glass tube, or other electric, by friction ? 
It is clear that the noise is occasioned by the communication of 
a certain portion of its electricity to the band, as it i« never 
heard when ajjjjroachcd by another electric body j—a piece of 
metal warmed, which is an equally gowi conductor with tlu?hand, 
also produces the same sound. I have no doubt but that in 
the dark this noise would be accompanied by a scintillation si¬ 
milar to that produced by the approach of non-e)ectric body 
to an excited glass tnbe. As it is generally believed that hold¬ 
ing a piece of sulphur in the hand, is a cure for the cramp (and 
i am given to understand by a friend who has tried it, that it 
has that property) ; are wc to attribute its efficacy in this in¬ 
stance, to the power it possesses of imparling a certain quantity 
(d* cleetiieity to the hand, which, by immediately acting on the 
complaint, at once alleviates .and removes it ? 

Any information on this curious subject will be gladly re¬ 
ceived by . • 

Vour constant reader, 

Jan. 22, 1816. J. F. 


QUHHIES. , . . 

To Mr, Tilloch, 

Sir,—I shall consider it a favour, if you will publish in your 
valuable Magazine the following queries and observations: they 
may lead to some information, which will be as acceptable to 
many of your readers, as to your constant student, 

VfCKi Investigator, 

The principle of bevelled wheels was, I believe, first published 
by De La Hire in the rxth volume of Memoires de V Acadim, 
Paris, 1666 to 161)9. But I would gladly lie informed tvhere 
and when they were first put in action ? 

What i« the date, and by whom wore governors or lift-tenters 
first applied to corn-mills driven by wind ? and was the 

first governor applied to the steam-engine ? 

Tlte Swedes conteiid with us for the priority of invention of 
the thrashing-machine. Can you inform me, whether they 
have any just ground for such a claim t If they have not, I 
imagine t^t Mr. Sterling of Perthshire was the inventor about 

Has 
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Has 0««r bam 'pwft^ed any separate treatise upon the 
»t«anj-en^e^'i> Jh^Saij^ct that much may have occasionally 
appeared* M'lihiiMS l^fiiiqial tow^;^ which those valuable 
machines: ^ or uii^ to a great extent, without 

ever reaching the metfOpO^Wr 

‘ ' i'*’ -- 

Medical School of St, Thomas's and Guy*s Hospitals ,—Tlie 
Spring Courses of Lectures'at thfese adjoining Hospitals will 
eomoicuce the beginning of February, as follows; viz. 

At St.’Thoma?s .-—Anatomy and Operations of Surgery, by 
Mr;- Asfcl^ Copper and Mr. H; Oline.—Principles and Practice 
of Surgery, by Mr. -Astley Cooper. 

At Practice of Medicine, by Or. Babington and Dr. 

Curry.—Chemistry, by Dr. Babington, Dr.Marcet and Mr. Allen. 
—..Experimental Philosophy,'by Mr. Allen.—Theory of Medi¬ 
cine, and Materia Medica, by Dr, Curry and Dr. Cliolmeley.— 
Midwifery, and Diseases of Women and Children, l>y Dr. Haiij;h- 
ton.—Physiology, or Lafw's of ’ the Animal CEconomy, by Dr. 
Haighton.—Structure and Diseases of the Teeth, by Mr. Fox. 

N. B, These several Lectures are so arranged, that no two of 
them interfere in the hours of attendance; and the w’hole is cal¬ 
culated to form a Complete Coui-se of Medical and Chirurgical 
Instruction. Terms and other particulars may he learnt from 
Mr. Stocker, Ajjothecary to Guy’s Hospital. 


LIST OF PATENTS FOR NEW INVENTIONS. 

To Getrrge Morton, of Covent Garden, in the county of Middle¬ 
sex, for his mode of attaching horses to waggons and all other four- 
wheeled carriages.—To enrol 14th November 1815.—G months. 

To Joseph Baader, Doctor of Medicine, Knight of the kingdom 
«)f Bavaria, for his iinprov.'d plan of constructing rail-roads, and 
carriages to be used on such improved rail-roads, for the more 
easy, convenient, and expeditious conveyance of all sorts of 
goods wares, merehandi/e, persons, and all other articles 
usually, or at any time, removed in carriages of any construction 
whatever.— 14th November.—6 months., 

To George A.ustin, of Wottonunderedge, in the county of Glou¬ 
cester, and John Dutton the younger, of.Hillsley, in VlMs parish 
of Hawkslmry, in tlie said county, clothier, for certain improve¬ 
ments ill the operation of fulling woollen cloth," and for im¬ 
provements in fulling-mills.—23d Noveniber.—rSI. months. 

To Allan, TaykH", in the parish of Barking, in. the county of 
Essex, Daniel Gallafent senior, and Danieli^ailafcnt junior, in 
the parish of Braintree, in the county of Essex 3 for their engine 

for 
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for raising cold and hot watef>-l2Sth’ 2 

mouths. 

To George Yoiing, of Thantes-^treet, L^doff/llitllslTDproVed 
method of making a peculiar species'of'^aWi’aksi '^teh may be 
used more advantageously for military and other purposes than 
the tanvass now in use.—5th December 1815.—2 months. 

To Jean Frederick, Marquis de Chabunus, of Russell-place, in 
the county of Middlesex, for a method or methods for conducting 
the air and regulating the temperature in hoiuses .iml other 
buildings, and warming and cooling either air or liquids in a 
more expeditious and less expensive manner than hath hitherto 
been done within this kingdom. 5th December.—2 months. 

To JainesLeCjOfOklFord, in the county ofMiddlesex,for certain 
improvements in the methods before invented by him of preparing 
hemp and flax for their various uses, and by wliich also other 
vegetable substances may be rendered applicable to many of the 
purposes for wliich hemp and flax aie used.—5th December.— 
15 months. 

To Christopher Dihl, of Frith-street, Soho, Middlesex (in con¬ 
sequence of a counnunication made to him by a certain foreigner 
residing abroad), for certain improvements in the method or 
apparatus for distillation.—5tli December.—fJ months. 

ToJohn Mazeljof Poland-btreet,in the county of Middlesex,for 
his instrument or instrunients, machine or machines, for the im¬ 
provement of all musical performances, which he denominates a 
metronome or musical time-keeper.—ath Dec.—{> monlhs. 

To Samuel Clegg, of the Gas-woiks, Pcter-Strcct,. West¬ 
minister, in the county of Middlescs', engineer, for his improved 
gas apparatus.—0th Dec.—() montln. 

To Robert Kinder, of Liverpool, Lancaster, for his improved 
method or means of propelling ships’ boats and other vessels,— 
19th Dec.—2 months. 

To Robert Dickinson, of CJreat Queen-Street, Lincoln’s Inn 
Fields, in the county of Middlesex, for his improvement or im¬ 
provements in the hoojis or hooping of barrcL.—19th Dec.— 
2 months. 

To William Plenty, of NcvvburVj Berks, iron-founder, for.lhis 
plough or agricultural implement made on a new or improved 
principle and answering a two-fold purpose, so that land or 
ground may be thereby both pared and ploughed.—22d Dec. 
—2 months. 

To William Adamson, of the parish of St, George^ Hanover- 
Sqiiare, London, for his discovered principle by which an hori- 
zmital wheel may be so moved about it.s axis by water, as to give 
it a power considerably greater than can be obtained by the ap¬ 
plication 
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ptVicaticmibf J^r ^ a m any other po8ltion.«*»22d Dee« 

<^2 months. 

To Joseph Jleynol^i^ of Kitley, k^e county of Salop, for 
certain imjn'pyetnents in the coustruction of wheel-carriages, axid 
of ploughs, .and other implements used in husbandry, to be 
moved by steam, heated air, or vapour.—f9th January ISlti.— 
2 months. 

To Edward Cooper, of the parish of St. Mary, Newington 
Butts, for a method of painting paper for paper hanging,—10th 
Jan.—6 months. 

To Thomas Deakin, of Ludgate Hill, London, and John Ri¬ 
chard Haynes, of St. John’s Street, for an improved stove-grate 
or fire-place,—15th Jan.—f» mouths. 

To Jrfines Barron, of Wells-Street, Oxford-Street, for an im¬ 
provement or improvements on castors.—22d Jan.—2 months. 


METEOROLOGY. 

The following Register of the Rain-gauge kept in Edinburgh 
by Mr. Aclie, optician, shows the quantity of rain that fell du¬ 
ring njore than eleven years, in inches and decimals of an inch; 
and it appears that there w’as more than an average quan- 
titv fell in 1810. 
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MBTEOROX.OOXCAL 

By Mr. 6ary^ of the Strakx^ 


For January 1816. 


Days of 
Month. 

1 Thermometer. 

Height o f 
the Barom. 
Inches. 

DegrcesofDry- 
ness by Leslie’s 
Hygrometer. 

Weather. 

8 o’Ciock, 
Morning. 

Noon. 

u • 

o t; 
u 

‘ois 

M 

M 

Dec. 27 

42 

33 

42 

29*20 

0 

Rain and Snow 

28 

32 

35 

29 

*79 


Rain and Snow 

29 

45 

46 

46 

‘82 

7 

Fair 

30 

43 

40 

23 

,30*50 . 

10 

Fair 

31 

28 

30 

27 

•50 

7 

Fair 

Ian. 1 

28 

33 

26 

•51 

6 

Fair 

2 

27 

34 

27 

•I6 

7 

Fair 

3 

37 

40 

35 

•25 

10 

Fair 

4 

29 

42 

35 

•23‘ 

12 

Fair 

5 

30 

43 

40 

•10 

6 

Fair 

6 

-15 

4S 

35 

29*76 

6 

Cloudy 

7i 

40 

40 

36 

•85 

8 

Fair 

s! 

40 

49 

45 

.50 

0 

Rain 

0\ 

45 

47 

46 

•52 

10 

Fair 

10 

49 

51 

48 

•48 

14 

Fair 

111 

52 

50 

44 

•01 

10 

Fair 

12, 

38 

45 

39 

•10 

0 

Rain 

13! 

39 

44 

38 

28*97 

5 

Cloudy 

Hi 

39 

43 

40 

2921 

7 

Fair 

15! 

38 

45 

33 

•20 

0 

Rain 

16 

37 

42 

40 

•67 - 

14 , 

Fair 

17 

40 

42 

36 

•68 

9 

Fair 

18 

34 

42 

34 

•69 

9 

Fair 

19 

33 

42 

39 

•68 

4 

Cloudy 

20 

35 

40 

39 

*50 

5 

Fair 

2] 

38 

40 

39 

•20 


Rain ^ 

22 

36 

3j9 

39 

*22 

6 

Fair 

23 

38 

42 

38 

•12 

0 

Rain 

24 

39 

40 

39' 

•10 

0 


25 

36 

40 

36 

•11 

0 

Foggy- 

26 

34 

40 

35 

•32 

7 

1 

Clondy 


N. B> The Barometer’a height ts taken sc^oae o'clock. 
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Sit’ George CAYjEv,BGf/f 


.- • 


■,,; ^yb J^rp, TiltpcL 

SfR,— I AM i^lad J;o find that the public itttention is called to 
aerial navigation by Mr. Ev(i,as, in your* Magazine i’nr November 
last. Tl’liis subject is of great importance to mankind, and is 
worthy of more attention than is bestowed upon it- An unin¬ 
terrupted navigable bcedii, that comes to the threshold of every 
mau’s.doof, ouglit not to be neglected as a source of human 
gratifioatipn and adv«^nt8ge. Mr. Evans projioscs the action of 
a large inclined plane Misjiendcd below a common balloon, as 
the means pf ifiaking it take an oblique course in its ascent, and 
by ntcans of the sarnn plane to make the >veight of the appa¬ 
ratus cause an oblique descent towards the same ])oiut of steer¬ 
age. This principle is unquestionably capable o*‘ pcrfonimig 
what that gentleman projmsea, although the construction he has 
given is only adapted to effect the purpose in aveemling, as the 
want of weight in the phme. would prevent it from operating, 
excepting in a very limited degree, in the descent. In the small 
balloons used by Mr. Evatis, the plane was, in fact, the whole 
burthen supported ; and henye, under the velocity gene¬ 
rated, the descent was as oblique as the ascent. But in the 
balloon 80 feet in diameter described by that gentleman, the 
plane in ascending would receive, according to his estimate, 
above 20n() pounds of resistance from the air, and thus become 
efficient; wliereas in deS( ending it could only sustain a resist¬ 
ance equal to its weight, which of course will be as little as pos¬ 
sible, and han*e it will be nearly inefficient. The general prin¬ 
ciple, Imwcver, is perfectlytruej and when a}>pned advantageously, 
although it is an indirect way of gaining the proposed horizontal 
point, yet it will be as effectual as the process of tacking in or¬ 
dinary navigation. Mr. Evans estimates, that a Montgolfier 
balloon of 80 feet in diameter, with a plane suspended tinder it 
in an angle of 70° wdth a per))jeudtcadar4iue,,,the diipyensions of 
wWch are as 1-4 to 1, compared vwm» tlue great circle of the 
biiluon, will be carried through the air by.a power of <uscent 
equal to 2792 pounds vvith a velocity^o|‘ 2^ feet per secoml, and 
hence that^the travelling horizontaT’^eed will be ahput 19 miles 
per hour.-*—If the resistance of air be talien at cme/pqund per 
square foot at a velocity of 23 feet per second, whifi’^ two feet 
more tlian the coniinoti engineering estimate, the resistance of 
a globe to its great circle, according to Mr. ^^ius*s experi- 
rneuts, as 1 to 2*27, and the resistance of square 

Vol.47.No.214. Fe^. 1810. . F of 
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of the sine of the angle of iif^w shout 

12450 pounds to produce this i^fe of cb^Wyance m Mr-Evans’s 
boIhKui; and hence the power he allows'is not onerfourth part 
of what is required. IViS apparatus wobttljlwwevcr, according 
to my calculation, travel vvith the spWd ot about miles per 
hour*, which is quite sufficient to show the utility of the princi¬ 
ple, whether the mistake be in Mr, Evaiia’a figures or my own, 

A few years ago I made many experiments upon the power 
of inclined planes, some of which exceeded 300 square feet in 
area: an account of these may be seen in Mr. Nicholson’s Jour¬ 
nal for November 1809, and February and March 1810. It 
may be affirmed with confidence from these experiments, that in 
obliquely descending the efficacy and steerage of the iucliiied 
plane have been completely ascertained. My object was to leave 
out the unwieldy bulk of balloons altogether, and to make use 
of the inclined plane propelled by a light first mover. Although 
my attention has hitherto been diverted from making further 
experiments, I am fully convinced that this mode of aerial na¬ 
vigation is practicable, and will, ere long, be accomplished. In 
the mean time I shall be glad to promote any promising ex« 
periments upon the steerage of balloons, and therefore offer tfilf 
following observations through the medium of your Magazine. 

In considering the means for obviating the relative resistance 
of balloons in passing Stwilftly through the air, the leading ge¬ 
neral principle is evidently to increase their dimensions far be¬ 
yond the limits hitherto adopted. The weight of their super¬ 
ficial materials, and the resistance they meet with, being as the 
squares of their diameters; whereas their power of support be¬ 
ing as the cubes of these diameters, it follows that their power 
may be msule to bear any required proportion to their resistance. 
Thus a balloon of one yard in diameter meets with ten times 
more resistance, in proportion to its power, than a baliciou of ten 
yards in diameter. 

The next consideration is, that a globe is by no means the be.st 
shape for obviating resistance; a greater extension in the line 
of its path, with a corresponding diminution in the section per- 
pendiicular to it, may be adopted with great advantage. Keeping 
in view these two leading principles, the former of which places 
the proper scale of experiments beyond the expense that indivi¬ 
duals choose to appropriate to such purposes, 1 propose that 
tlie following plan be adopted by those desirous of promoting 
this noble art:—First, that a subscription be entered into for 

* An error in the paper of Mr. Evans was corrected in our nuujbcr for 
December)'making the velocity lOf miles per hour. 


obtaining 
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obtamiftg^a prdj^er aecondly, that a committee be 

appointed by the subscribers for the purpose of carrying such 
experiments as mayjippcar eligible into efrect, To such a com¬ 
mittee I should he glad to submit the propriety of making the 
following experiment} which would be capable of trying all 
expedients bithcito proposed for steeriirg balloons. The prin¬ 
ciple pi ojrosed by Mr. Evans is only applicable, at present, to 
fire-balloons j aird as these are the ched})cst, and upon a large 
scale with proper precautions may be made safe ivith respect to 
fire, I propose that the experiments be made upon the Mont¬ 
golfier balloon. The scale I propose to adopt, though as small 
as is compatible with the object in view, will appear to any one 
who has not calculated the proportions required for the success 
of thee''periment,of stupendous magnitude.—Anrazement would 
have been the consequence o^jpresenting to the imadnation of 
an ancient Briton the idea of a British hundred-gun ship, when 
only contemplating the principles of navigation exhibited in his 
hurrrblc coracle covered with a skin. From the truck of the 
flag-staff to the extreme of the bowsprit, a vessel of this sort 
4 ^ill measure about DO yards; and it is a wonderful effort of hu¬ 
man ingenuity arising fiom the gradually accumulating know¬ 
ledge of ages:—but the long loot of aerial navigation com¬ 
mences about the bulk where the man-^of-war of common navi¬ 
gation has reached its full growth; and what may be the vessels, 
I hope not men of war, of this sort which a thousand years of 
human invention may bring to light, 1 am at a loss to contem¬ 
plate. 



Let ABC represent the plan, side and end elevation of a 
balloon or aerial vessel, made of woollen cloth, and to its 

F 2 ^ shape 
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eiiia|)e by light poles attached td \t, {Kttd iotenml clKKt^bradngs 
of Ware or cord, opposing the tendency to bcepme eirenlar front 
the internal pressure cd the heated air; this vessel to be l.'t 
yards in elesation, 30 in width, and 100 in length. About 
27 yards below this ve^wel must be suspended a convenient boat¬ 
shaped car, by siK ropes collecting the cordage of the nettings 
This boat nimt he furnished with a light fiic-gratc; and fin 
oVttl chiinnc} of thin iiiclal nuist descend fiom the balloon find 
cover the file. This tiiiinney to be fuinishcd with three fine 
wile nets to prevent spaiks from passing up it. A sail or rud¬ 
der D must be attached to the boat fiom behind, which can be 
turned to either side by bracing the boom to which it is fixed. 
..The cloth made uif>e of being woollen will nht be iubjoct to take 
fire; but it is requisite that it should be me^ air-tight, and like¬ 
wise impervious to rain, by son^c coats o^paint or varnish on 
the outside. The machine being thus completed so far as it is 
necessary to try the piincijile of the inclined planef as soon as 
the hallorn is inflated, let the hout ropes be lengthened and the 
hinder ones shoifened, till it stands in an angle of about 30° with 
the horizon, when it will he found to rise in an angle of about 15f% 
and the lioiizoiital velocity towards its destined harbour will be 
about 20 miles pei Iiour "'.—The pdwer of the heated air would 
be about 17000 prmitds: of this abtrtft 6800 pounds wi.uld be re¬ 
quired to generate the velocity spcdhod, nud thejiemauidcr will 
be consumed in flic weight of matoiiais, fuel, passengers, &c. 

It m.iy seem .it the hist view extraoidiiiary that I should 
piopose to make U'-e of «o long h chimney; and this lequiics 
some explanation. T’hc exteiioi resistance of tlie air to the an- 
teiior portion of the balloon, will amount on aonie paits of it to 
about 26 pounds per squat c } ai d <it the proposed speed; and 
hence an internal prc'isuic .it least equ.ii to this inUst b| created, 
for the purpose of pre eiving the fouii of tlie balloon. This ib 
most readily effected In force of tlie long column of heated air 
passing up such a cliimne) as I ha\e described; for, were the 
air within it no hotter than the general tcmpciaturo of the bal¬ 
loon, the 27 yards of thiniiiey added to half tlie height of the 
balloon would create a pres‘-iire latlier e\eccdiiig what is re¬ 
quired; and I conceive it will, from its greater rarefaction, cie- 

•This calculation j'l {noundtrl upon the follow flat.t:~That in Mont- 
golfter bfiUooita oncenbu yniri ot ‘•(ucc h.is lu' u fotaKl tn tioc 11 ounces 
of poi^r—that tla loim of ilic vessel wtU pK^ent it fioni receiving more 
thauatbnd puitof the itsistancc th.it its gicjtcst truss section would u- 
ccncut till same vclucitv ; and that a srluutv tif twcnty-tlnte fpit ptr 
second in tur, crrate‘< a resistance ol one {tound per square fimt, accoidiug 
to soifiM! careful txpcnnitnts of iny own nputi a very wgesoaic. 

ate 
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ate as the prow^ of the balloon to 

lie depressed to^an a^e. of 30’ tvith tl^s^slvorlsfon, and still en¬ 
able it to resist th4» air in descending. It is 

scarcely necessary tcfMaermi balloon roust be, as usuaJ^ 

fuioislied with a lar^je vfdv© at the top, and likewise with one at 
thje |)Ottoirii to permit the escape of the hottcist or coldest air as 
reij^ed. If the s)>ecific heat of'air be to that of water as 1*70 
to ^^»rt will require about 830 p<3und8 of fuel to inflate this bal¬ 
loon, exclusive cd’ what will be consumed to supply the waste of 
heat during the o|*eri\tion ; and when a second rise is required, 
by havijtg escape of air e(|u:il to the pow’er of 6800 

pounds, it will ifeqqirf'the rapid combustion of 340 pounds of 
siiavings^ c^iQj^e<f&:c. to create a i eiievvcd ascent. I leiice,, 
including waste,^pro^l^y about 100 pounds of fiiel will he ex¬ 
pended for every, in^^f- conveyance, exclusive of the first in¬ 
flation. ' a' 


-When this “ex})eriment has been made, it will be easy to try 
whether the balloon can be driven directly forward by sails, wafted 
by the steam-engine at a less expense of fuel. In tlie former 
if^ase the balloon had to proceed, abng two sides of a riglit-an- 
gted triangle only to gain the length of the byp<ithemiso: liencc, 
as the resistance varies as square of the vel(»city, the same 
horizontal speed of conveyance will ije obtained with rather less 
than half the resistance in the one* ca^e than the other. The 


consumption of a steam horse power is Slxmt 30 pounds of wa¬ 
ter and six or seven pounds of fuel jjer hour. I have made se¬ 
veral calculations relative, to this subject, but it will occupy too 
niiJch space for pny one number of your valuable Magazine to 
detail them ; I .sbail-4herefore close this paper, already perhaps 
too long, by stating, that if t!io dread of fire should deter any 
one froinjvishiug to promote this experiment, notwithstanding 
the adoption of woollen clotii to juQvcnt it, a perfect security 
from thi*3 acciflent may bo obtained by u iug< steam in lieu of 
heated air for inflating the balloon, or at least a great nsixture 
of itnith the healed air. Tiie power cf steam is greater than 
ait at the usual temperature in Montgolfier balloons in the'ratio 
of IS to 11, although tlie first inflation wall cost more fuel in 
the ratio of 2 6 to 1. The resistance to aateain-bailoon will be 


only as 1 to I *38, when compared with one of the same power 
inflated by heated air; and lienee a considerable wihg^f power 
would be the result of adopting it. But several ih^nveniences 
arise upon^he introduction of steam into balloons,,of 
which are the necessity of doubling the structure, sus¬ 
pend steam Imlloon within one of heated air imd of 

the materials being incapable of absorbing water, I 

F 3 think 
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think it rery possible that the lititsi of^HivlNuwin 

may etentually be realized: ‘ ^ 

Soon sliall thy ann, uUcotoquerM steami*iilar 
Drag the slow Inrge or driyo thf» 

Of on wide waiting witjos expandod h«Bf • 

The dying clmriut through the He Ids of air. 

Fair cixws timuiphant, leaning (roin nhoic, 

Shall wait' thf'ir fluttuii ig kertliiefs as they move; 

Or warrior bands alarm tfre g iping crowd. 

And armiel shrink beticith the shadowy cloud." 

I remain, sir, your obedient servant, 

Bronipton, near Malton. loikbhne, GeoRGE CaYLEY, 

Dec. 2-1, ini5. 


XVIII. An Attempt to dtaiv a Parallel between the Arts of 
Painting and Sculptme^, 

The appellation of Sister Arts is generally given to Painting and 
Sculpture: this mode of expression taken in a gener.\l sense is 
correct} but the iclatious and re->etTii)lanecs which they u' 4 >ec- 
tively present to the c\es of a common ol>ser\ei aie veiv icinote, 
when they are considered attentively and with the e\cs of an 
artist. ^ 

Several eminent artists and amateurs, whoin 1 have the ho¬ 
nour to rank among my friends, hating expressed tlu-sr sur¬ 
prise that very little had been wiitten ujiou sculptuu'. while 
the most petty scribbler thinks himself qualified to fU i ide <bg- 
matically on the met it of painters, and to dwell pedantically 
on all the parts of a picture; it occuned to me that the rea¬ 
sons for such a seeming neglect of the fianier ait, and mk'Ii an 
excess of criticism on the latter, were to be sought lor in the 
essence of the two arts. In these lew pages 1 shall therefore 
endeavour to give a general idea ot both. 

Painting strikes the senses most forcibly, and the aid of co¬ 
lours gives it the advantage of closely resembling natuie Not 
only do the abundance and edat of its pioduetions d»iFiise it 
more widely and facilitate its reception in thewoild; hut the 
means of its execution are so familiar and so well known, that 
all men regard it as a common property. But it is not in tins 
point of view, nor in this spirit, that it is made for ail the world. 

Sculpture, more confined to the workshop, less in view and of 
more (Ufficult removal, slower in its operations and less extensive 

* Translated from an unpublished manuscript of Count C^lus, in the 
fMM*»sion of M. FayoUe, member of the French Insittote.—JU^i^m Mnr ' 
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in Us only c^t^ils, and as it were shuci 

up, !mt’ obscures th^ tareer which is fiways qpeii with respect 
to painting, again^* ttarrow minds ^'d professed Imasters. 

Tile facility of speaking and the siWce above alluded to are, 
therefore, wholly dependent on the liature of each of these arts. 
I am the more anxious to communicate these ideas on painting 
and sculpture, because those who praiHise th^ evince no desire 
to know that the labour arid execution, the methods of which 
as transmitted from master to scholar are adopted in the school, 
to say the truth, are a kind of routine which may have advan¬ 
tages for men of middling talents, whose habitudes induce idle¬ 
ness. But this routine and this beaten track are. not only ene¬ 
mies to greatness, but lead artists to despise theory, and reject 
the reflections which men of letters may chance to commimicate. 
This prejudice, the source of the greatest misfortunes to the arts^ 
is absolutely false in its principle. 

The slightest reflection teaches us that the theory of an art 
always serves to the perfection of its practice; and artists them¬ 
selves prove every day that these parts are inseparable : in fact, 
those of superior talents would not retain the pre-eminence 
which they enjoy, without the application of the essential parts 
of theory to tlic beauty of the touch of the chisel, the perfection 
of tlie tracings, and general grandeur of idea. I shall admit that 
it may not be requisite that they should reason methodically on 
their art, or write upon it with order: all this may not be re¬ 
quired of them; but they ought to be able to speak of it cor¬ 
rectly, and with decent warmth : in short, they ought to be lu¬ 
minous. Could they have .these advantages, if this theory which 
they despise were not indelibly but unconsciously rooted in their 
minds ? It docs exist there certainly, btit mixed and confounded 
with what they call their practice. We may be the more assured 
that the theory is nothing but the rationale of the art, because 
artists continually use it without havitig the least doubt of its 
potency: in fact, they both oppose it incessantly to the critiques 
which are made on their productions, and use it in those which 
they make themselves on tlie works of ancient or modern artists. 

in order that sculpture may be brought within the compre¬ 
hension of persons in general, who have no idea of the resources 
of intellect and dexterity of workmanship requisite for its opera¬ 
tions, 1 think it best to compare all its parts with those of 
painting; to point out the portions which are common to both, 
and which establish their sisterhood ; and, Anally, to notiee the 
faciUti^ or difficulties which both kinds of artists have to en- 
eounteh'^ This arrangement appears to me to be the simplest, 
and the most capable of making knowmthe real difiereniceof the 
txvo arts, 
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Their common parent is GoiiiuSj that of ^^l^fidivinity 

impassible to be nusiuiderstood and moreittipo^ibte to define, 
which strikes, prodncf’t., iWuimnateS) creates^, and lea^not he con¬ 
founded with any part of the human mind, whhiAv ts always little 
in its presence. This universal agent hovers equally over the 
two professions, and diffuses, more Or less, sparks fire from 
his luminous centrehappy are those artists who are suliiciently 
prompt to receive them, and sufficiently skilful to make the pro¬ 
per application. « 

The imitation of nature is constantly the essence, the basis, 
the j)ropei'tt’, and finally the common mother of the two arts: 
but imitation alone produces mere pieces of ice; it is but a 
slave, if genius refuhes to accompany it; it is genius which fur¬ 
nishes the grand means which lead to expression—to genius we 
owe that penetration into the object, and that junt and accurate 
transport with w hich the soul is affected, and which flows from 
the representation of action itself. 

Painting and seniptme equally recpiire the influence of a 
fatlicr and a motlier, to w horn they owe the existence, or rather 
the rc])roduction, of c’.cry instant of their being. Nevcitheless, 
fiir from sliaiing tlicir gifts to their favourite daughters i)y the 
fcjime ways, genius and imitation subject them not only to their 
particular ohjcct. hut to the mcaiKS which may exalt the magni¬ 
ficence of their sources, and beget an admiration \\ liich ought to 
he ascribed to its principle. Another object still more worthy of 
these divine essence-', is that (d' transmitting to posterity great 
examples of hen>is2n and. virtue. Men who are truly wise and 
truly heroic have, perhaps, no desire to be encouraged by the 
honourable recompenses which the arts distribute; but those 
who succeed them may be guided and warmed by this revvartl 
of good actions. Thus we may as'^ert, that the monuments of 
antiquity have often been the source of the greatest virtues; 
for it is evident that living or too recent examples do not make 
the same irnj^rcssioii as the \v{)rk>' of sculjiture dedii-ated by an¬ 
tiquity to virtue ami glory;—the latter present an isolated ex¬ 
ample purified from every defect which could obscure it; the 
former,?, e. the models of living or too recent characters, lose all 
their i'clat ; while their value is diminished by the self-love of 
men who do not like to be surpassed by their contcinpoiarics, 
and who receive those personal impressions, those national ideas, 
and finally imbibe all those prejudices, which the mind shuts 
out with the utmost difficulty as a consc(|uence of these truths, 
'fhe arts ought to draw from anti(|uity the examples ^^essary 
for humaliity. 

I tri^.that this digression will be forgiven, as I am liere in¬ 
quiring the merits of an art which men in aU ages have 

^ charged 
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charged toposterity jusit ideal of the grandeur of 
the virtues and. the strength of empires.—-I now return to the 
details which I have undertaken. 

Painting'possesses ample fr«eans of aialcing itself iindertood : 
the aid of loc^l and aerial perspective, the multiplicity of plans, 
aptness of .site, facility of accessories, the iftstant of every move¬ 
ment, all rerd and imaginary positions, al id finally the colour 
of the objects represented. What are the l imits of all these ad¬ 
vantages when tliey are guided by the hand of genius? Thi« 
iiKjuiry does not belong to this place. The aliove enmeration 
is merely given, that all the privations umh r which sculpture la¬ 
bours may he amply perceived. 

Sculpture can only represent figures hnldiug firinly hy the 
ground, from being obliged to have recourse almost always to 
supports capable of sustaiiiiiig the limbs ami enabling them to 
resist tlie weight of the body. What I say 'on this occasion re¬ 
gards single figures only, and whicli are moa t usually treated by 
sculpture. It is true that groups are .sometimes exhibited, but 
in general the number of figures of which they are composed 
is small; fo;* it is lare to find them more ex&msive than that cd 
Dircc, that which we call the Purnese BuU^ or the Halhs of' 
Apollo t. Versailles. Pa^-reliefs furnkh sculptme witli several 
of the [rarts which paititmg uses ,at plea.stire; they afford the 
means of representing suirounding scenery, landscape, multi¬ 
plications of plans, and consepiently of perspective The has- 
relief has besides the advantage of giving an idea of the kind 
of light and the point of view for which the sculpttjr has com¬ 
posed his piece, I shall iirkl that, like the painter, he has only 
a surface to adorn, that he may express actions varied at plea¬ 
sure, and that he may arrange at will all the positions of nature 
and fiction. Notwithstanding this increase of succours, each art 
being retained within the limits which its essence prescribes to 
it, these kinds of work are in several respects always inferior to 
painting, and ha.s-rehof> often leave sf,i)iclhing t(» de-sirc, even 
without comj)aring tlieni to ])ictures; for it is certain that they 
arc attended with great diPucultics, and wc have not always oc¬ 
casion to remark, on viewing them, that the subject is well un¬ 
derstood from the bas-relief. Their execution demands, there¬ 
fore, a peculiar sort of talent. 

After having overcome the difficulty of supporting the .figure, 
7. e. having found a method of doing so without making the ac¬ 
tion appear constrained or umiatiirai, ‘•culptuie is obliged to dis¬ 
cover a position which shall be hap}>y in every rc*spcci; and 
whoever has not reflected upon this difficn t}, (aimot conceive the 
pains necessary to, be taken to find an accurate and agreeable 
ndjustinent of ali'tlic parts and for every point of view. Wc 

ought 
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ought not to forgot tl^at painting l^int of 

view. • ’ ‘ -s;, ;;' 'rt.'' 

The parts which are most isolate, and piktietdafif the anns^ 
do not less etnbarrass< the seidptort he ought li0 hiMt support 
and solidity constautljr in his mind; they aarh off"aiieh necessity 
in execution, that in 4^tder to attain heht ji^^uently corn- 
pelled to renounce th^^'most expressive attitudes. How great is 
the ccmstraint therefor^ in composition 1' What are the curtail'^ 
ments to which geniui: must not submit! 

The accessories eoficiir.to the action, and serve to make it 
known; their assistairce is a very great resource to the arts: 
eloquence even inakea use of them, for an epithet appears to 
me to be an accessory, m* if we please an attribute: the painter's 
only fear is lest he ibliould abuse them; whereas the sculptor, 
restrained within very narrow bounds, can employ only attributes 
often of very general application; since they sometimes accord 
with several figures,, and since he can only place them on tlic 
clothing, on the head, on the hands, and sometimes on tlie sup¬ 
port winch has been mentioned. 

1 do not speak of the cotivenieiiceof positions, with respect to age 
and chai-acter, nor of the correctness of the tracing, of the details 
of putting the liml>e and other org’ans in the right place, for these 
parts are as necessary to sculpture as to painting: but the latter, 
having only one front or one point of view to represent, is exe¬ 
cuted with the more facility, because, if the painter perceives 
some error, or some degree of perfection which he can add, he 
is master of the art of instantly effacing and retouching; the 
sculptor, on the contrary, is deprived of this advantage; he can¬ 
not retrace his steps from the moment he has chipped off a 
piece of marble. I shall pass over in silence the constraints 
which the dimensions of the block frc(iuently occasion in pro¬ 
ducing the given figure. But these constraints are not all which 
tb^p art undergoes. The painter chooses the light which he wishes 
to fiikll on a surface: the sculptor has no choice; he has all 
kinds of light at once, and this very abundance is to him a 
source of embarrassment; fur he is obliged to consider and to 
reflect on all the parts of his figure, and to work them accord¬ 
ingly: it is himself in fact who, as it were, gives the lights to his 
subject. A sculptor must also make several sketches until He 
finds the proper attitude: in this respect the mind of the sculp¬ 
tor is more creative than that of the painter. But this vanity is 
not satisfied but at the expense of much reflection and fatigue; 
whereas the painter has all the oppositions of colour, accidents 
and effects of every kind at his command, to produce correspon¬ 
dence apd harmony in parts which concur mQst4o general har¬ 
mony, {. a. to the charms of sight. The sculptor has no such 

advantages. 
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advautageg* He has no guide but experience^ and, if we may 
■so express ourselves, the fountain of his chisel, as the painter has 
tiiat of his petnal. The imitation of the human skin is the ob¬ 
ject and prineiple of tlie imitative arts: the fle»h merits the 
particular attention of both arts, since there is no part more pro¬ 
minent and with which the spectator is more struck: it ought to 
he perceived chiefly over the muscles which it covers, without 
ilimiufshiug their play or siae, and without altering their strength 
or position. But how great are the differences in the method 
of expressing this skin 1 Sculptors must search for examples in 
the chtJ's-(V(vuifre of the Greeks; they alone have given the 
model of profound knowledge and sublime execution: they must 
place all their confidence in the correctness and beauty of their 
woiks, and must not seek to surprise into admiration by a contrast 
in the positions. It would have been desirable if ancient au- 
tljors had raaile any mention of their method of studying. It is 
evident, however, that it must have been different from that ot 
the present day; for even those among the modeius who have 
most copied and who have been most penetrated with admira¬ 
tion of the Greek sculptors, have never cauglit their style nor 
method of working. We merely know from tlie accounts of 
Pliny, that, far from neglecting the theory', they reflected deeply 
on their art. The great number of artists whom he mentions 
as having written j)rofbundly on this subject, does not admit of 
our refusing to believe this compliment. 

I return to the means which the painter possesses of giving 
expression to the skin. It is easy for him to colonr his work; 
and, without speaking of baU-tints, to support it by large shades. 
He may easily enliven it by forcible touches wliich j^roduce an 
agreeable opposition and a happy contrast with this .same skin; 
whereas the sculptor cannot produce the same effect without the 
greatest pains, and he does so without the aid of any i.f those 
ehance-tuucbes of the painter which resemble tho-sellies of tlie 
imagination in a bon mot wliicli reflection never ccnild have fore¬ 
seen. When the studies of the painter are at an end, be may 
sit by his fire and survey all the parts of his picture: he covers, 
extinguishes, revives, and liarmoni/es: the sculptor with a sharp 
chisel, which acts only when it is struck with a mallet*", and 
without having it in bis power to restore the substance which it 
has removed, cannot give harmony to his figure without the 
ipost laborious attention and ihe most accurate judgement, sub¬ 
ject to the idea of a perfect whole, which he ought to have con¬ 
stantly present in his mind, without having it in his power to 

* All the fine works of sriil|»tnre .are finished with the point of the 
•'hisei: the rasp is a luo^t pernicious lusi^iunicnt. 
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abandon it for a moment. From th« tiair of the head fei the sole 
of the foot, how tnariy touches of tiie ohi^e] liot-require 

to render a piece of sciilptuie sublime ! 

The two arts carniot pay too much attention, to the subject 
of draperies. ^Vc might make a long diss(ertatip|i on the abuses 
in this department; but scMilpture requiffi|i in this'^fCspect still 
greater pains than painting. Bernini, whose talents are un¬ 
questionable, lias given much amplitude and flow to his draperies. 
This novelty has been productive of batl consequences. Ill or¬ 
der to avoid the difliculties of forming the naked figure,, an ex¬ 
cess of drapery ha,s been resorted to by the followers of Bernini: 
they have forgotten tliat the clothing ought always to recall the 
idea of the form of the purls imdor it; latterly, *in Italy as 
M'ell as ill France, st.xtues have been covered with a multiplicity 
of large folds, and havo caiubited motions which nature never 


dictated. Tliusstepjiing froi . alni'ic to abuse, ilie draperies have 
been compor.o'l sojiart-tely with great nicety, and frequently di- 
recUy against tbe nalur;!! < Meet of the. weight and movement of 


the furure wiiic!; thev arc intended to clothe. Tliis is not osto- 


nisshiijg, since they are intended to be lixed upon a lay-figure, 
and adjusted at pleasure. The ancients are still our masters in 
tliis respeef: it was not through ignorance or idleness tliat they 
made tlioicc of light draperies, winch have been erroneously de¬ 
nominated moulded draperies; hut the dresses which they re¬ 
presented being eompo.sed of gauze or muslin, preserved tlie 
naked shape, and conveyed tlic idea of all the movenienls of the 
body in a manner so agreeable, that the eye was always satisfied, 
and nature gained in some respects from voluptuousness. 

It is scarcely necessary to say that this proposition cannot be 
general j and that decency reijuiring a great degree of njodesty,- 
the figureswliieb belong to religion in ])artieular cannot admit of 
mr.eli nakedness. But would it be impossible to dress them in 
thinner clothes, less ample, ami less loarlod with greatfolds? As to 
those which we borrow from i'alile, we have too many reasons for 
following the examples which the ancients have given us. 

It cannot be said in favour of the studptor that he has the ad¬ 
vantage of moulding the parts. Without entering into a detail by 
which painting may equally profit, it would result from this 
ojieration that all statues would be excellent, because there is 
no ))art of the human body which cannot be moulded and copied 
by the compass; nevertheless the contrary is too well demon¬ 
strated: in iaet, not only does nature sometimes presenjfcjmper¬ 
fections, bi^t all the parts selected and moulded do lidt agree 
with each other. The joinings at least must be supplied: be¬ 
sides, tlie character of a moulded, part is generally frigid, and docs 
not accord with the subject intended to be represented: and 

last!}'. 
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lastly, the pi^ortl^s aye‘4iiFer£?nt, It must l>e admitted, how¬ 
ever, that thlii faclKty of. moulding has frequently been used by 
ignorant senators f hut it will always be eaw to distinguish the 
use which; thr^ hawmiidc of it: nature breaks out, paid the eye 
is struck with it the moment it is perceived; Tlius vve may say 
ill general, ifeat hy'supposing an ecjual degree of mediocrity, the 
sculptor with the aid of the mould will ajipcar superior to the 
' painter, wli^n both of them work Avithout genius. 

It has been generally thouglit tliat real colours applied to a 
work of sculpture ought to produce th? most perfect imitation. 
This practice, adopted in tlic hnrharons times of antiquity, was 
preserved tl»r(Uighout Europe; until the revival of the arts. We 
find even at this moment in roimtry towns .statues of sahits 
plastered OA'er with various cr lours. The grosser senses of the 
peasantry are struck with this alliance of .-ciiipture and jiainting ; 
but it is the only beauty they have : for 1 can safely assert, that 
if Apelles and Lysippus could have joined their talents upon one 
and the same statue, they would not have produced any thing 
agreeable or satisfactory: the two arts which these great men 
have illustrated, lose equally their advantages by uniting their 
efforts; and nothing so forcibly proves their real difference, as 
the productions which arise from their copartnership. 

Colours AA'lien placed on a statue present no shading: the 
details of the figure I)ecoine fixed and immoveable; and although, 
physically speaking, they cannot be otherwise, the pmicil and the 
chisel produce illuMons, giving rise to ideas of the motion which 
suits the parts, and present several details of the passions which 
they have seized and taken, as it were, on the wing. 

The examination of a drapery will serve as a term of com¬ 
parison, and may give an idea of the way in which this opera¬ 
tion of colouring destroys the fine and delicate expression of the 
passions. 

1 shall suppose this drapery to be loose and floAving. The 
painter will give to his picture either its lightness, the strength 
of the wind, or that of the action. The drapery of the same 
kind will be represented by sculpture much less extended, but 
it will he sufficient if it seems to float in the air. From the mo¬ 
ment tiiat it is coated w'ith paint it will become heavy; its 
folds, which are very fine in mere sculpture, Avill appear loaded. 
The contour, deprived of the effect of opposition, such the 
painter gives it at pleasure in a picture, will betionie heav> : , as 
Avell as all the details of the mass: the salient parts treats by 
sculp!urc can produce only harsh and crude effects; lor colon, :>!g 
cannot suit all the aspects of a lay-figure, and the work . ill 
necessarily be deprived of evory kind of harmony; thenceforvvaid, 
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in short, it can Only bo reg^arded as ah o^sehtblale of masses, 
without any general or particular conneidOh. ' 

Thus, each of these arts^ residlhg udt^ih '^undi prescribed 
by nature, ought to keep tO hs advanta^,1i^ surmount its de> 
fects by touches mutually borrowed. Painting, notwithstanding 
the grandeur and abundance of its means, dways endeavours to 
produce the effect of reliefs, and thus to imitate sculpture. The 
latter, confined to solid matter, cannot be susceptible* of har¬ 
mony and opposition, except iVom the variety of the workman¬ 
ship of the chisel, and by the more or less of decision in the 
shading: it cannot draw this harmony fi om any thing but from 
itself, or, what is absolutely the same, from the mere colour of 
the matter upon which it works: in order to please, it seeks the 
harmony of paintingboth arts, therefore, mutually lend each 
other assistance. In this case they are sisters; but they are dif¬ 
ferent in their methods of attaining the same end, and tbey can¬ 
not reside under the same roof. 

It results from these reflections, founded on the essence and 
the detail of the two arts, that the sculptor, having less assist¬ 
ance, seems to have more merit when he arrests and astonishes 
the spectator, to make him feel all the grandeur of a great ac¬ 
tion : but at the same time the spectator requires a groat variety 
of lights to judge by; and consequently painting, being more 
adapted to the capacity of all men, and flattering their idleness 
more, must necessarily have more friends and a greater number 
of partisans. 


XIX. New Outlines of Chemical Philosophy, 

By £z. Walker, Esq. of Lynn, Norfolk, 

[Continued from vol. xl\i. p. 433.] 

Of the Decomposition of Water*,’* 

The antiphlogistic theory has received its greatest support,*’ 
says Dr. Priestley, ** from the supposed discovery that water is 
resolvable into two principles; one that of oxygen, the base of 
dephlogisticated air; and the other,becanse it has no other origin 
than water, hydrogen, or that which with the addition of c<i- 
hrique, or the element of heat, constitutes inflammable air. 
^Onc of the parts of the modern doctrine the moat' solidly esta¬ 
blished,* say M. Bcrthollet and the other authors of the Re- 

• Tioni PiicstlcyS Essay on Phlogiston, p. 41. 
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port on .Kirwmy p. 17)', the 

formation^ andi»Tj^in^sitwn of water. And 

how can w|^en,W€ a«,.tha4 iiv burning together 

fifteen and ei|ii;iy:rfiy<? vital air, we 

obtain ekaHlv up,Wubotjra^ia^s.ci^wali^^ by decom- 

pmition, nipi:df.'34i^ the. same principle, and in the same 
p^portions .^ if we donbt of Oitruth estabiishedi by experiments 
so simple and palpable, tlieir^ would be uotlnt% certain in na¬ 
tural pmlovsophy.* , . 

. '‘ Notwithstanding the coufid^noe J;hus strongly expressed by 
these ahWand experienced chemists,” says Dr.Priestley, “ I must 
take the liberty to say, that the experiments to which they al¬ 
lude af^ear to me very liable to exception, and the doctrine of 
phlomston easily accounts for all that they have observed. 

“Their proof that water is decomposed, and resolved into two 
kinds of air, is, that when steam is made to pass over red-hot 
iron inflammable air is produced, and the iron acquires an ad¬ 
dition of weight, becoming what is called Jinery cinder, but 
what they call oxidof iron; supposing that there is lodged in it 
the oxygen which was one of the constituent parts of the water ex¬ 
pended in the process, while the other'part, or the hydrogen, with 
the addition of heat, aslumed the form of inflammable air. 

“But in order to prove that this addition of weight totliciron 
is really oxygen, they ought to be able to exhibit it in the form 
of dephlogisticated air, or of some other substance into which 
oxygen i.s allowed to enter; but this they have not done,” &c. 
—Dr. Priestley on Phlogiston, p.42. 

“ An argument against the decomposition of water from^ the 
different proportions of the elements of which it is supposed 
to consist, according to different experiments. 

“ According to the new theory, water consists of two princi¬ 
ples, oxygen and hydrogen and they are separated by iron, or 
charconi, in a red heat, uniting with one of them, and suffering 
the other to escape; and therefore if in any case a quantity of 
water be wholly expended in forming air, and only one of the 
kinds be found, it will be that this water does not consist of two 
elements. Now, according to one of my experiments, water 
would appear to consist of only one of the kinds of air, and 
according to another of the other. 

“ I have shown that by a slow supply of water in sending 
steam over red-hot charcoal, the whole of the produce is inflam¬ 
mable air, without any mixture of fixed air, or the production 
of any thing, aerial, fluid, or solid, into which oxygen can be 
supposed to enter. 


“ From 
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From this erperiinent, therefdw^^ con ducted ofthis mjuuicr, 
it might be conch icled that water consists of .bjdrogca only, with¬ 
out any oxygen, , * 

But according to myi^'jierrment aeraia, 

it may be proved to consist of bxyj^U'Oiily.,- F# whetr s^ani 
is sent over this substance in a fed heat, nosdiifilf but the purest 
fixed air is produced; and yet the whole of any /qiUuntity of wa¬ 
ter may be exf>ended in that production. As water is not said 
to contain any carbon, this must be supplied by the terra pom- 
derosa, and all the oxygen^by the water. For according to the 
theory fixed air consists of 28 parts of carlwn, and 72 of oxygen. 

These expcrimentsS favour my hypothesis,^hat water is the 
basis of ail kinds of air, and therefore, that without it no kind of 
air can be produced.”—Dr. Priestley on Phl{^iston, page 51.— 
Northumberland, Feb. i, ISOO. 

‘^In ray opinion,” says Dr, Priestley, “and that of long standing, 
that black calx of iron called finery cinder contains no ux}gen, 
but only water. 

Now what 1 maintain is, that when finery cinder is revived 
(which, however, is not done without the introduction of j>hlo- 
giston*,) nothing but water is separated from it. 

Northumberland, America, ]S^>v, 5,' |8()2.”—Philosophical 
Joiirnli^, vol. iv. p. 66. 

Explriuients which tend to confirm tl»e truth of Dr, Priest¬ 
ley’s have, lately been published hy Sir Himipliry Davyf. 

“ I have mentioned, page 172,” says Sir II. Davy, “that in the 
electrization of a globule^of mercury in water, oxygcui appears 
to bdi^ombined with the tneta!, ami yet no hydrogen evolved. 
I a tuunber of experiments on this subject, and have 

asceftliSliil'that, in the process described, oxide is formed, 
W'itbout any apparent compensation, in the production of infiatn- 
mable matter; nor was 1 a!)lc to detect any combination into 
which the hydrogen could have entered ; so that these experi¬ 
ments as they now stand, would induce, the belief tiiat water 
the ponderable basis of both oxygen and hydrogen, and that 
these two forms of matter owe their peculiar properties either to 
the agency of imponderable substances, or to peculiar arrange¬ 
ments of the particles of the same inatter^ut such a formidable 
conclusion as this must not be hastily adopted; for in all other 
cases oxygen and hydrogen appear as perfectly inconvertible 

, * Sclicele says that “ plihtRiston is a true and a siniple princi¬ 
ple.”—Schcele Air iui<l Fire, p. 103. 

For a more particular account of phlogistoi^ see Pliilosoplucal Magazine, 
vol. xlvi. p. 430. ^ 

t From Davy’s Elements of C'bcni. Phil. p. 485. 

substances. 
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6ub<ttancei<i^ doid iu no othnr instance can one be procured from 
water witltcait tite correspondent quantity of the other, or with¬ 
out some luoduct in whiA the other may be eupposcd to enter/* 
The French ehembuhave introduced inuumemble errors into 
science, by dfiliwine fali^ conclusions from their experiments. 
When they *«w ihat, in burning togeth^ 15 grains of in¬ 
flammable air, and S5 of vital air, they obtained exactly 100 
grains of water, they concluded that water is a compound of 
those two gases. But light and heat were produced in their ex¬ 
periment, as well as water: but these phaeuomena escaped their 
notice ; and this oversight might lead them to form an erroneous 
hypotliesis. Since nothing that is inflammable can be procured 
from pure water by any means yet discovered, it follows of 
course that the elements of combustion must first be put into 
water befoie those two gases can be obtained, which are sup¬ 
posed to bo its component parts. 

Now, when a Leyden phial is discharged through the air, 
light and iicat are produced; but uheii it is discharged through 
water, two gases aie formed by taking up a portion of it, which, 
by a certain modification, constitutes their ponderable basis. 
Ami an electric spark being parsed through a mixture of these 
gases, combustion is produced; for, the elements contained in 
them and in a charged Leulen jihial being the same, thC elFects 
in both cases are pioduccd by the same cause. 

From these incontestable facts it ajjpears, that the authors of 
the new theory mistook the formation and dccompo‘'ition of the 
two gases, for the deconjjiosilion and recomposilion of water. 
And as this false hypothesis has gained so much giound in Eng¬ 
land os to be received as a chemical axiom, evciy correct ex- 
pciiment ought therefore to be brought foiward,' that tends to 
lefute an eiioneous opinion wiiich retards tlie progress of true 
scieiue. 

Jun. Q6, 1816. EzEKIEL WsLKEH. 

[To be continued.] 


XX. Ot Water>-iVhct.h applud in propelling Vbsiels in Navi* 

- Ration. 

To Mt.Tilloch, 

Sir,— The practice of navigation by the rotary movement 
of wheels having excited the attention of public authorities, as 
well as of private individuals, jierhaps you will allow the fol¬ 
lowing suggestions to be made knowm to the readers of your 
Magazine. 

Vol. 47. No. 214. Fel>, IRIG. G Let 
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98 On JVater-Wheels 

Let it be supposed that the axle,of a whpoel is furnished with 
six equidistant planes projecting from the as^ at right angles 
to the line of its direction^ in the form of a water-wheel. 

If the axle be made to rest npon the sutfa^ of aiu^aht water, 
and the wheel be made to revolye quickly throng 1^ fluid; the 
water, which is displaced by the lower planei^'ha replaced 
by the contiguous particles of water from the front, from nelow^ 
and from either side. Three of the planes will pass through 
the fluid at the same time, and the motion of the wheel will be 
much more resisted than if eacli of the planes could be made to 
pass singly through the fluid at separate times. But, of the 
three planes passing through the fluid at the same time, the one 
which has just entered the water, and the other which is just 
going to emerge from the water, have both together very little 
tendency to impel the axle along the surface; their w'aste of 
]>ower more than counterbalances their efficient power. 

Let a wheel have its axis in the diameter of a hollow cylinder, 
and be made to revolve through Avater at the depth of the axle; 
the water,'extruded by the planes, can only be replaced through 
tile front passage: there can be^nu lateral currents; the water 
in front will be lowered by being drawn into the cylinder by the 
moving planes, and tlic water behind will be raised by the quan¬ 
tities forced out in that direction; both of which effects will 
teml tb-cause a movement of the machine along the surface of 
the sustaining water. In this state of a wheel, any number of 
planes will scarcely augment the resistance to motion, for the 
water will be driven through the cylinder by the advanced plane 
with the velocity of that plane; and tlie current which follows, 
vviUb^ caused by the lateral pressure of the fluid only; therefore 
the retired planes will find the requisite velocity alrciuly com- 
iininicatcd to the water with which they first come in contact, 
and will move in concert with the stream, unresisted in any 
perceptible degree, till, they, successively bein^ brought in ad¬ 
vance, will exercise alternately a similar function, of acting by 
a separate impulse against the resisting fluid. Under these cir¬ 
cumstances, the resistance to motion will be the pressure of 
water upon the area of a single plane. . The liorizontal per¬ 
cussion of a descending plane against the surface of the fluid 
v^ill be imperceptible, and exempt from all^those inconveniences 
which would result .frond the same act of a wheel moving in free 
water. . . 

Again, let three parts of a case be strongly connected to¬ 
gether, uaniely, a flat bottom and two sides, and let the axle 
of a wheel be si^ported in the sides so as to revolve clear of 
the bottom. Lc'^he top of the case be a curved plate drawn 
over the sidc,s, ailS|tight, and made to descend both ways, 

round 
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round the perimeter of the wheel, about twenty-five degrees be¬ 
low the axletiwo parallel openings will then ifemmn at the 
lower part of the' case, equal in depth to one-third the diameter 
of the wh^h l 4 et each plane be one-third the diameter in 
depth, which size will leave the central part of the wheel to re¬ 
tain a considerable open space,* according to the present general 
structure of steam-boat wlieels. Let the machinery, thus formed, 
be lowered into water till the wheel becomes wholly covered with 
the fluid; and in that state, through a tube which has been pre¬ 
pared for the occasion, let air be forced into the .machine till 
the water becomes depres«sed twenty-five degrees below the axle, 
when it will just meet the top of the lowest plane*. If the wheel 
be then made to revolve, the water will be drawn and extruded 
through the parallel openings at the bottom of the case, and 
the machine will be moved from its position by the resistance of 
the fluid to the acting planes. The condensed air by its speci¬ 
fic levity will always occupy the upper sections of tlie case, 
and by its elastic pressure will keep down the inclosed water 
very nearly to one determined horizontal level. Passing through 
the open space round the axle, the air hy its fluent and springy 
properties will continue to arrange itself in the upper sections, 
conformably to any motion of the wheel, and in such a manner 
that its eliistic pressure shall act almost equally on eitfi'Cr surface 
of the iip])er ])lanes, witiiout producing a sensible obf^uction td 
their movement. 

The maelnnery can easily he applied to any part of a boat or 
vessel; but it is ealeniated to ascertain if a central station can 
be practically occupied l.y a wheel. j,. 

To prevent the escape of the condensed air through th^roove 
in which the working end of the axle revolves, one method shall • 
be described. Let a box, two feet lojig and two inches deep, 
by means of circular holes in the sides, be forced upon the end 
of the axle at |he exterior of the machine, to which it must be 
closely attached. Let the box be nearly filled with water or oil, 
and let the condensed air, from the interior of the machine, be 
admitted through a fixed communicating tube, into the box 
above the fluid. The air, which endeavours to escape round the 
axle by its own clinic power, will then be resisted by the same 
power acting upon^ic fluid in the external box, and by the ad¬ 
ditional weight of the fluid also: therefore the air can never 
escape in that direction, unless the more dense fluid be first ex- 

* Our correspondent is probably not aware that the idea of inclosing 
the wheel- in an air-tight case, and depressing the^^rface of the water 
by means of injected air, was some years ago eiii^’aced in a patent ob¬ 
tained by Mr. Trevetluck alone, or in conjuuctioj^^ith Mr. Dickinson. 
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pciled from the circumference of the axle which is surrounded 
by it in the box. Any requisite supplies of or of oil can 
be furnished to the box by a variety of simple meihs; and thus 
the axle maybe allowed to revolve in cirdfesfi'ubhose concave 
periuteters will not even embrace it watei^l^, ‘and yet pre¬ 
serve the air securely from escaping. 

The centre of a vessel is that part which is least affected by 
any agitation of the elements; and it may, perhaps, he practica¬ 
ble to assign a central position to the wheel; and if that assign¬ 
ment of place be practicable, the wheel may be made to act effi¬ 
ciently when the whole circumference revolves at any depth be¬ 
low the external surface of the water through which the vessel 
moves. An inclosed wheel may be comparatively small in dia¬ 
meter, because the descending planes strike the water horizon¬ 
tally without any obstruction to their progress; a waste of 
power will be saved, because the resistance to motion will be the 
pressure of water Upon the area only of a single plane; and 
the exterior case will be an important protection to the wheels. 

As an act of amusement, a strong box had its top and both 
ends removed, and was fastened by iron bars to the stern of a 
heavy row«boat at sea; a wheel was placed upon the sides of 
the box with its axle touching the water, and then made to re¬ 
volve by pressing with the right and left hand alternately upon 
the perimOter. The boat was impelled half a mile through the 
waves ; but the power was badly placed, and likewise too -small 
to give any velocity to the wheel. The stern is the very worst 
position for a wheel; the water at the stern of the boat is 
lowered liy the moving planes, and much efficient pressure is 
destroyed by the act. 


XXI. Answer to the Geological Queries of a Constant Reader'*', 

, To Mr, Tilkeh, 

Sir, — Xo the questions put to me by a correspondent, at 
p. 12 of ypm last Magazine, on the subject of the different re- 
posifories of coal in the NE part of England^ I shall reply with 
as much brevity as the subject will admit, and hope my answers 
may be found satisfactory. 

To query 1.—Mines of coal and quarries of encrinal limestone 
are worked at short intervals from the sea-coast of Northumber¬ 
land N of the Coquet in a direct line to Alston Moor j but the 

* Sec our last number, p. 12. 
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valuable se%l|ni lbupd in the low country have basseted out be¬ 
fore the moiUid^bUs district is readied. The thin beds of crow 
eoiU are suWdin^ sixains in ihe same formation. 

2. «.-The overlying masses and beds oi basalt situated in the 
KE of Northumberland resemble those of the King's Park at 
Edinburgh, in liiihiature; whereas the great whin sill of the 
lead-mine country appears to he a wedge-shaped bed of basalt 
thickening towards the SW, and separating the more regular 
strata in tlie same maimer as the toadstone of Derbyshire. 

3. —Clay, ironstone and shale comprising muscle shells are 
met with from the shore at Holy Island to the banks of North 
and South Tyne, and in the Newcastle coal-field from the rocks 
at the mout^ of Shields Harbour to Wylam Collier}'.-—See the 
Map of Northumberland. 

4. —The calcareous red and white sandstones, shales and gyp* 
sum, over which the Tees flows from the vicinity of Croft to 
the sea, and vvhicli f conjecture is the red mail formation of some 
south country geologists, was proved to comprise thin scams of 
bad coal on the Dinsdale estate, by borings made in 1789; and 
for the fact I beg leave to refer to the sections in the port folio 
of the Geological Society.—This set of strata certainly rests 
upon the magnesian limestone, and is covered by the alum shale 
rock. 

5. —The specimens of coal which were presented me by a 
gentleman who collected them on the Lincolnshire coast are 
black as jet, though resembling brown coal in structure. 1 am 
aware that the bituminous shale situated immediately below the 
hard chalk, and out of which clunch these fragments of uoal are 
conjectured to have been washed, does not occur on the surface 
at Louthyet I cannot think the coal worked at Easingwold 
should be referred to the same repository; but, from the am¬ 
monites and other marine exuviae there delected, should rathei 
refer it to the thin coal-formation which lies u|>on the alum- 
rock, and is .covered by the oolite limestone in the neighbourhood 
of York, &c. particularly the dip of the Whitby formation being 
towards tbe South West. 

Should this supposition be erroneous, I hope your correspon* 
dent will take the trouble to set me right, 

1 am, sir, 

Your most obedient servant, 

Ncwcastle-upon-Tyne, Feb. 10,1816. N, 

P.S. Brown ligneous coal is met with among the basaltic 
rodta of the Giant’s Causeway, Antrim. 
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XXII. On the Depression of Mercury in Tule of a Ba- 
rometer, dependmg on its capillary udclwn,. By M. La¬ 
place*". 

Ir is necessary to detertninc the magnitude of this depression 
in order to lender barometers comparable \vith each other. For 
this purpose we find, in the Philosophical Transactions for 1776, 
n table, of corrections formed from experiment by Lord Charles 
Cavendish. At tliis period, the theory of capillary action was 
unknown [?]i but this thedry having been since discovered, 
and reduced to the fundamental principle of chemical affinities, 
that of a mutual action of the molecules of matter, decreasing 
with extreme rapidity, so as to become insensible at the smallest 
percejitible distances, it becomes proper to derive from'thivS 
])rinciple the table of the depression of mercury, and to borrow 
from observation only the necessary elem^its, as is usual in 
astronomy. In this manner we have the advantage of obtaining 
those elements with all possible precision, by comparing the 
whole of the phenomena depending on them with the re.sults of 
theory; and we avoid the small irregularities which the errors 
of observations introduce into a tabic formed from experiment 
only. In this case, the elements required are the angle which 
the surface of the mercury makes with the side of the tube with 
W'hich it is in contJict, and the depression of the mercury below 
the general level, in a very narrow tube of glass. The more or 
less perfect dryness of the tubes may affect these elements. We 
know that their interior surface is lined with a stratum of w’ater 
which it is very difficult to remove. It is witliin this stratum 
that the mercury of the barometer rises and falls: its thickness 
is sufficient to render the action of the glass on the mercury in¬ 
sensible ; and the dejircssion of this llijuid in the barometer is 
determined by the reciprocal action of water and mercury. The 
boiling of the mercury in the tube diminishes more and more 
the thickness of the aqueous covering; but it appears that in 
the best barometers it still remains sufficient to render the action 
of the glass insensible. We find in the excellent siphon baro¬ 
meter of the observatory, that the convexity of the drop which 
terminates the two columns of the liquid, i.s not sensibly different 
in the two branches; and 1 have concluded from the experi¬ 
ments of M. Gay-Lussac, that this convexity is the same that 
takes place in a tube of glass completely moistened, provided 
that the water do not cover any part of the surface of the drop; 
** for if the whole surface is covered, I have shown that this sur- 


* From the Connoissance tks Terns, iGlQ, p. Slo. 
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face then becomes that of a hemisphere/' If, however, wc boil 
the mercury for a very long time in a barometer tube, we at last 
«o far diminish the thickness of the stratum of water, as to ren¬ 
der sensible the action of tlie glass on the mercury. It has 
been shown by the excellent experiments of Casbois the Bene¬ 
dictine, that by means of a long-continued ebullition, the sur¬ 
face of the drop becomes less and less convex, then plane, and 
at lust concave; and in this case the capillary phenomena 
change their nature, and the depression is converted into an 
elevation. But in making barometers, the boiling ivS never car¬ 
ried so far; and the action of the glass on the mercury not 
being sensible, whatever differences there may be in the materials 
of the glass, they have no influence of the capillary effects of 
the tubes. We will suppose then, agreeably to experiment, that 
the angle of contact of the surface of Uie mercury with the sides 
of the tube is the same as in the open air". This angle, and the 
depression of the mercury in very imrrow tubes, are very difticiilt 
to determine by experiment; they may be collected from dif¬ 
ferent phenomena, such as the thickness of a broad drop of 
mercury on a horizontal plane of glass; the difference of the 
level of the general surface of a quantity of mercury, aud of the 
contact of this surface with the vertical side of a vessel of glass; 
the depression of mercury in very narrow tubes; and this same 
depression when the mercury is introduced into a tube of glass, 
so moist, that its surface is covered by a small column of water. 
I have inferred from tlie whole of these phenomena, observed 
with very accurate instruments by M. Gay-Lussac, that the an¬ 
gle of contact of the surface of the mercury with the glass is 
*48 of a right angle [, or 43° 12'] ; and that the mercury, in a 
tube of glass of the diameter of one ten-thousandth of a 
millimetre, would be depressed 94701) millimetres below the 
level, [or in a tube of a ten-thousandth of an inch, 146*9 inches]. 

The following table is deduced from these elements, according 
to which the action of mercury on itself is, for equal volumes, 
very nearly six times and oue^third as great as that of mercury 
on water. 

In order to form this table, it was necessary to integrate by 
approximation the differential equation of the second order be¬ 
longing to the surface of mercury contained iii a cylindrical tube 
of glass. This equation, which 1 have given in my Theory of 
capillary action, fornishes a very simple expression of the radius 
of curvature of the generating curve of the surface. Consider¬ 
ing this curve, therefore, as a series of small circular arcs, de¬ 
scribed with these different radii, and joining each other at their 
extremities, we shall have the corresponding ordinates of the 
curve, so much th4 more precisely as we employ a greater num- 
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ber of divisrom. The extent of the curve^ limning from the 
vertex, is the angle which its termination i^lkes with the hori-r 
zon, amounting in this case to 53 dedkKiai degrees: this hai 
been divided into twelve equal parts, and the depression of'the 
mercury supposed successively equal to 4*5, 4,r 3*5, 2, 1*5, and 
1 millimetre: then for each tenth dow*n to *1 and *05 milli¬ 
metre. The depression being always inversely proportid^l to 
the radius of curvature at the vertex of the curve, the first radius 
was immediately known. This radius gave the values of the 
absciss and ordinate corresponding to Bie first division, consU 
dering it as the arc of a circle, the absciss being always taken 
upon the axis of the curve, beginning from its summit. These 
first values, being substituted in the expression for the radius of 
curvature, gave the second radius, and by means of tbi« the in-r 
crements of the absciss and ordinate in the second division were 
determined, consider!^ the curve again in this part as a circular 
arc described with the second radius of curvature. In this maivn 
iier the second values of the absciss and ordinate were obtained, 
by means of which a third radius of curvature was determined. 
Proceeding in the same manner to the last division, the last value 
uf the ordinate becomes equal to the semidiameter of the tube 
corresponding to the supposed depression. But for a depression 
below eight-tenths of a millimetre, the radii of curvature near 
the vert^ are so large,^ that it was necess^y to divide the ex¬ 
tent of the .arc into smaller portions; the calculation has there¬ 
fore been made for every two decimal degrees, as far as 12 j and 
for the first six degrees, by the assistance of converging scries, 
which I have derived from the differential equation of the sur¬ 
face of a liquid, when the greatest inclination is inconsiderable. 
The formuIiB and the scries wliich have been employed for 
tbe first six decimal degrees are these. Let be the inclina-. 
tion of the end of the curve at the lower extremity of the rth 
division; let and be the absciss and ordinate corre¬ 
sponding to the same extremity; let also be the radius of 

curvature at the same poirit, and h at the vertex of the curve; 

I 3 

the differential equation of the curve v/ill give —— “ "b 
' ' b ' 

^ .sin V^j « being a constant coefficient equal to 

U 

gTj, when*the millimetre is made unity. We shall then have 
W cr+ 1 ) ~ ^ sin ~(V<’-+ >) — VW) , cos ~ (V<»-+ -f 

1 ) _ a,(r) sin » -¥«'•>) ,sin4-V<'-+ d + 

; and for tha first division = b*9m and ^ 
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2h , sitt* - - Vt*>, l!^e depjpession the mercury in the baro- 
meter is T/t, d^ I* Act. Ckp. p. 59. •.) The for- 

riuIjb for z, and for ~ (p. 60) give the following series, which 
have been employed for depressions less than *8 millimetre: 
a = (2'886O506 .w* + 5ri7G0532.wl + 5^1018673 .+ 

8“783S040.«« + 10-2719206 .«*»...), and tang V = 

(T1870866.2# + ^7721132 .aJ +*5.8800186.t/s+7.6868940.a’ 

+ 9 2719206.a’ -P ...): the coefficients of the powers of u 
being here represented by their logarithms^for the assistance of 
the calculation; and the figures distinguished by a horizontal 
stroke being negative indices. In this manner, by assigning to 
u such a value that V should be between four and six decimal 
degrees, the corresponding ordinates have been very accurately 
determined for this inclination of the end of the curve; hence, 
by means of the preceding formulae, these ordinates have been 
calculated for V = 6®, and this angle has been successively in¬ 
creased by two degrees at each step still it became 12’, and 
then by four degiees far as V = 52®, 

In order to arrange the results obtained by this method in a 
table calculated for equal increments of the diameter of the tube, 
I have observed that the dilferenees of the logarithms of the de¬ 
pressions form in this case a series w|ych varies but very slowly. 
By means of this property, I haveWbtained without difficulty 
the following table, the principal^ calculations having been 
obligingly furnished me by Mr. Bouvard : and the same property 
will also serve for the interpolation of tlie table. 

We find in Nicholson’s Journal for October 1809, a similar 
table, formed by the expansion of the expressions for z and 
sin V into a scries, and founded on elements differing but little 
from those which we have em|)loyed. These two tables agree 
very nearly with each other, and with that which Lord Charles 
Cavendish had deduced from experiments. But the method 
which we have just explained appears to me to be more 
accurate [??], and more convenient for calculation [??}; it has 
besides the advantage [??] of showing the influence of the varia¬ 
tion of the angle of contact of the surface of the mercury with 
the tube on the capillary action. It is well known that by the 
friction of the mercury against the sides of the tube, and per¬ 
haps also by a peculiar viscosity of the lk]uid> the angle is liable 
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to considerable variations: it diminishes sensibly when the ba¬ 
rometer rises, and increases when it descends, the surface of 
the drop becoming more convex in the former case, and less 
convex in the latter. In order to restore the surface to its na¬ 
tural state, it is usual to strike the tube gently and repeatedly; 
but it is difficult to remove the irregularity altogether. For¬ 
tunately when the tube is \ct\ large, the variations of the angle 
of contact have but little effect on the depression of the sum¬ 
mit, though they sensibly alter the height of the convex part. 
The method above explained affords us the means of appreciat¬ 
ing this alteration. For, the depression remaining the same, it 
enables us to ascertain the addition made to the corresponding 
ordinates of the section of the surface in the last division of its 
length: and then, the angle of contact being supposed constant, 
it gives US the variatj|>ns of the extreme corresponding ordinates, 
w'ith reference to a given variation in the depression. It is easy 
to infer from these determinations, by the methods of the dif¬ 
ferential calculus, the variations of the depression of the sum¬ 
mit of the drop, and of its height, depending on a given varia¬ 
tion of the angle of contact; and consequently the variation of 
the depression corresponding to an observed variation of the 
height of the drop. I find in this manner, that in a tube 11*4 
millimetres in diameter, a diminution of one-tenth of a milli¬ 
metre, in the height of the convex portion, produces in the de¬ 
pression depending on capillary action a diminution of *015; 
that is, about one-seventh as much as the dimiiiutioa of the 
height. 

Table of the Depressions^ the Mercury in the Barometer de¬ 
rived from its capillary Action, expressed in Millimetres, 

Dinm. Depr, Diam. Dopr. Dinin. Depr. 

2 4*5599 9 *5354 15 *1245 

3 2*9023 10 *4201 16 *0970 

4 2*0388 11 ^^*3506’* 17 ‘0754 

5 1*5055 [*3306] 18 *0586 

6 1*1482 12 *2602 19 «*0430’* 

7 *8813 13 *2047 [*0450] 

8 *6851 14 *1597 20 *0352 

\Table calculated and interpolated from the preceding for Eng¬ 
lish inches, according to the method employed by the author, 

■ and compared with the Table published in Nicholson’s 
Journal, and there considered as generally accurate to the 
last place of decimals: the ultimate product of the depression 
and the bore being assumed *01^^ and the angular extent of 

the 
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ike arc 47® 20', while M, Laplace’s Elements are *01469 
and 46® 48'. 
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XXIII. On Meteorological Nomenclature, By 1*. J. Bllow^', 

Esq. 

To Mr. Tilloch, 

Sib,'— Want of leisure has preventcfl my perusing, till this 
evening, Mr. Forster’s paper on the noniendutiire of clouds 
published in your last number, and I regret being compelled to 
differ in opinion from a person for whose talents I have so much 
respect. In every department of polite literature, with the ex¬ 
ception of scientitic nomenclature, I feel decidedly hostile to the 
late fashionable introduction of exotic words*: the writings of 
Swift, whose language must be admir^ by every lover of pure 
English, have fully proved the adeijuacy of our mother tongue, 
for every purpose of general composition: but it should be re¬ 
collected, in adopting scientific terms, that science is not a na¬ 
tive of any particular country; but a citizen of the world who 
will always be protected and fostered in every state alive to its 
own interest and glory: it is consecjuently evident that the lan¬ 
guage of science should be, to as great an extent as can be ac¬ 
complished, intelligible to all. 

Consider the state of chemical knowledge W'hen the illustrious 
Lavoisier composed his excellent nomenclature; can it be sup¬ 
posed that the acquisition of that most pleasing and usl^ful 
science w'oiild have become so general, if^ instead of adopting 

* Addison’s excellent and humourous paper in the Sjjectator, No. 165, 
is ns a|)plicablG to the present day, as it could possibly have been to the 
time of the battle of Blenhcin): how many dispatches during the late war 
would have left half London ignorant of the fate of a battle, had not the 
guns told tliein in more intelligible terras that our brave countrymen had 
gained the victory ! 


terms 
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terms easy to be comprehenfled by all pet^pns of morlcrate e<1n- 
cation, he had niinmaged the old neglwttfd Norman-French for 
a set of uncouth epithets which w'ould )x&vQposed anhnticfuary s* 
Suppose that the still more illustrious Liuuaeiis, instead of his most 
admirahle, compreliensive, and comprehen.s?'We terms, had pub¬ 
lished his Si/^temo Natnrce, his Genera and Species Plantarum, 
with a scientific nomenclature extracted from the barbarous ra¬ 
dicals of the Swedish language, can it be for a moment thought 
that the stddy of nature, and consequent expansion of tlie hu¬ 
man mind, would have been so universal as it happily has been? 

In illustration, let us consider the languages of botany and 
mineralogy: a person possessing no more knowledge of the 
learned languages than is necessary for the proper comprehending 
of onr own, without being able to translate a single line of Virgil 
or Horace, may (from the universal adoption of the Liniiaeaii 
phraseology) in a very short time be able to take up the Flora 
of almost any country, and stroll with its author through paths 
of fiower.s ; now investigating the scanty herbage of the northern 
regions, and then revelling in the magnificent productions of 
New Holland or the Cape. Mineralogy on the contrary, whose 
connexion with chemistry, whose durable productions abounding 
W'ith beauty, brilliancy, and the most correct geometr}', would, 
under more fav(>Jirable circumstances, liave been studied with 
delight, is comparatively neglected; and may not the neglect 
he in a great uieasuie attributed to the jargon with which it is 
inemnbered ? a jargon unintelligible to any but the Hermans, 
from whom it sprung, and the few who have degraded themselves 
by their conversion into Gmmanised Fijiglishmen! Had the state 
of chemical and ininerak*cal knowledge been the same in the 
time of Linnseus ai it is at present, he W'ould most probably have 
occasioned the extensive cultivation of the latter, by bestowing 
on it a language brilliant and exact as its own native crystals; 
whereas the student is now enveloped in a fog, dark and im¬ 
penetrable as the recesses from whence those cryi&tals are de¬ 
rived. 

If Mr. Forster’s meteorological observations were intended 
for the information of his countrymen only, and were made known 
to them through a medium the circulation of which was con¬ 
fined to the limits of our own isle, there could be no objection 
to his conveying instruction in the terms he proposes; but when 
it is recollected that your valuable Magazine most deservedly 
attracts the attention of those citizens of the scientific common¬ 
wealth who reside abroad I should hope that, on reconsidering 

the 

* Mr. F. admits the propriety of Mr. Howard’s pomcuclature in descrip¬ 
tion.-. in Latin, or which arc to gu abroad; the latter is actually the case 

with 
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tlie circumstance, it will appear to him as unadvisable to force 
a set oF Saxon temla upon our fellow-labourers on ihe continent, 
^ as it would be in piirselves to injure our masticating apparatus, 
Ijv inefFoctually endeavouring to become masters of the German 
mineralogical dissonance f. 

I by no means wish this to be considered as the commence¬ 
ment of a contro%'ersv, but as containing a statement of the 
opinion of one whose want of knowledge is, perhaps, only 
etjualled by his regret that his knowledge is not more tended. 

I have the honour to be, sir, 

Your most obedient humble servant, 

Old Brompton, Feb. 19, 1818. P. J- BroWN. 

P. S.—The snapping of sulphur when held in the warm hand, 
as noticed by your correspondent J. F., is n property which has 
long been known: it is ineutioiied by several authors to whose 
works I liave not the opportunity of immediate reference; but 
1 can venture from memory to refer to the lesson on Sul¬ 
phur in Lagrange*s Manual of Chemistry: for J. F's ingenious 
observations on the subject he has full credit* 

witli those inserted in your Magazine: and with respect to the difficulty of 
impressing on the mind.s of mere English reade^tfj, names derived from the 
Latin, it is presumed that the term cumulvs nill ns re<idily convey the idea 
of a heaping up, or nccuauihttion (ad cumulus) of clouds, ns the proposed 
one of stackencloud; indr-ed, if new terms must he acquired, the trifling 
additional difficulty (should any exist) will be no impediment to Uiose sti¬ 
mulated by a desire to iearn. 

t As many of your young readers who are pleased with the study of 
mineralogv may not have entered into its investigations 6ve years ago, I 
shall consider no apology necessary for reconiinending to tlieir pcruvil 
Mr. Clicnevix’s ** Reflections on some Mineralogical Systems,” published 
in your xxxvith and following volumes. In volume xxxvith, and last para¬ 
graph of page S79,1 would suggest a manuscript reference to be pmde to 
vol. xlii. page 25, where Professor Stromeyer's Observations on tte Com¬ 
position of Arragonite will add force to Mr. C.'s arguments; by remosiug 
the only objection of any weight which remained opposed to the system 
of M. llniiy. Newton incurred the ridicule of the psendo-piiJIosnphers of 
his day, by arguing from theory^ that diamond ought to be iiiBuratnable, 
and that water itself sliould also contain much inflammable matter. Those 
whose ridicule hd experienced ha<) long rested in their graves, when the 
brilliant discoveries of modern chemistry proved the correctness of hi> 
assertion. Can M. ITaiiy’s principles need a more honourable comparison ? 
I'liey pointed out to him that urragunite ought to rlifTer from carbonate o! 
lime; the most celebrated chcmisls of the early part of the 19th century 
were Jong unable to detect the difference; it is at length discovered, to the 
inmiortal honour of the French philosopher, and I trust to the sad discom* 
Hturc ijf the partisans of external ekaruclers and mineralt^ical instinct. 
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XX rV. On the Comogmy of Mom*, in Amwer to the Strict 
iures of F. E—*. By J. C. I^ichard, Esq, 

To Mr, Tilloch, 

Sir, — I FEEL it incumbent upon me to reply to some stric¬ 
tures contributed by a correspondent to the last number of your 
Magazine, on a paper of mine which you did me the honour of 
inserting in the Philosophical Magazine for October, and which 
contained an attempt to illustrate the wonderful and striking 
conlbrmity that exists between the series of events recorded in 
the beginning of Genesis, and the result of geological researches 
into the cru'st of our globe. 

The question turns upon the sense we ought to affix to the 
words interpreted the “ days” of the creation. I have en¬ 
deavoured to show that, if w'e receive the expression as desig¬ 
nating indefinite j)criods of time, the whole account bears the 
most important relations to the epochs of nature. 1 will add 
that, if we pay no regard to the genius of Hebrew literature, but 
are determined to interpret the writings of Moses aeeording to 
tlic strictest rules which the idioms of our western languages 
impose, we shall distort the sense of many sublime passages j and 
in this particular instance, in the place of a true detail of events, 
which we know to have really happened, shall substitute a rela¬ 
tion improbable in itself, and wholly irreconcilable with the cer¬ 
tain results of sensible evidence. 

But to proceed to the argument. Your correspondent seems 
willing to allow that the word day” might properly bear the 
sense 1 have affixed to it, did it not occur in conjunction with 
the terms which designate the natural commencement and ter¬ 
mination of a day, viz. morning and evening. Now, this cir¬ 
cumstance appears to me to occasion no difficulty whatever. 
Nothing is more common than this mode of expression, even in 
languages of so stiff and unbending a texture as the modern 
European dialects. If we use the word day to signify a portion 
of time, and have occasion {o allude to the beginning or end of 
the period designated, we always carry on the metaphor, and 
adopt the corresponding terms. We continually hear such phrases 
in rhetorical or poetical language as “ the evening of our daysf 
the morning f noontidef and " eyeniwg” of human life. 
The poet Gray uses the very terms in dispute, when alluding in 
one of his poems to the beginning and termination of Richard 
the Second’s rcigii. He says Fair laughs the mornf Sic .— 


* Sec our last number, p. 9. 
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" the gilded vessel goes,”—regardless of the sweeping whirl¬ 
wind’s sway,”—that hush’d in grim repose expects his euening 
prey.” It will be said that this is tlurpeculiar style of poetry: 
but is it possible to doubt that the former part of Genesis is a 
poetical composition ? Have not the first chapters all the man¬ 
ner and decoration of the sacred poetry of the East,—not indeed 
of the poetry of fiction, but of the poetry of elevated feeling, and 
of that style which sets fortft great moral truths by means of 
striking images in a manner fitted to produce their full impres¬ 
sion ? However, a parallel passage may easily be found in plain 
En;'’'fih prose. Tlie following is from Sir Walter Raleigh: 

I'lie Devil is now more laborious than ever, the long day of 
mankind drawing towards an evening** 1 doubt not that I 
could find a hundred such examples if 1 had leisure to look for 
them. 

Perhaps it may be thought more important in the present 
case to remark, that in the most ancient books of the Oriental 
nations which remain to our times, excepting only the writings 
of Moses, the metaphorical use of the word day is very com¬ 
mon; and, what is more to our purpose, the words which desig¬ 
nate the natural, terminations and divisions of a day,^s night or 
evening, and twilight or morning, are accurately specified, the 
metaphorical sense being still carried on. But before 1 proceed^ 
to adduce examples of this kind, I must obviate an objection 
that w'ill immediately be made to any reference to such sources 
in the present question. It will be. asked. What relation can 
the books of other Eastern nations have to the Hebrew Scrip¬ 
tures, which are the productions of inspired writers ? To this 
I answer, that the Oriental nations have exhibited from very re¬ 
mote times a general resemblance, a common cliaracter in their 
ntodes of thinking and acting; that the same conformity may be 
ex|>€cted, and really exists, in their manner of expressing their 
thoughts, and in the style of their compositions ; and therefore 
that the writings preserved by one of these nations from distant 
ages may afford illustration with respect to the use of language 
among the others. But further, 1 am persuaded that some of 
the compositions I refer to, have a much nearer connexion with 
the early Writings of the Hebrews than is universally appre¬ 
hended. 

Many biblical scholars have held the opinion that the early 
part of Genesis consists of records pi'Oserved from periods of 
very remote antiquity, and adopted by Moses as furnishing an 
authentic sketch of the principal events which had happened in 
the world down to the time of Abraham,* when the particular 
hiMory of the Hebrews begins, and immediately assumes the 

character 
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character of a contemporary and drcumstantial narrative* I 
confess that this opinion seems to me to be et^ported by several 
strong arguments: but iii maintaining it I do not place the au* 
til or of the Pentateuch in the rank of common compilers of 
historical fragments posscvssed merely of natural intelligence; nor 
do I apprehend that the authority of the records themselves can 
be diminished by assigning them to an age as near as possible 
to the events recorded: neither dol regard them in their origin 
as common historical testimonies. The cosmogony cannot be 
a piece of common history resting on human testimony. It 
must certainly be either a fragment of the imagination, or a 
prochu-tiou which owed its origin to some supernatural intelli¬ 
gence; and that it is not a mere figment, I am convinced by the 
accuracy with which it details the succession of the epochs of 
nature. 

I’hc only argument wliich I shall nbtice in proof of the opinion 
above mentioned, is the great diversity of style which has been 
traced in various portions of the ante-Hebraic history, and the 
.solution which this hypothesis affords of a phenomenon which 
is wholly inexplicable on any other; viz. the remarkable con¬ 
nexion discovered between the primitive histories of the most 
remote nations on the earth, and these documents embodied in 
the Genesis. Tf.e facts I allude to are to be found in many 
authoi*s, and I need not detail them here; though, as it will pre¬ 
sently appear, they bear n near relation to the subject of this pa¬ 
per. It is in vain to attempt to account for this coincidence, 
in the manner which some of the Fathers and Hyde and Prideastx 
have pursued, as by converting Abraham into Brahma; or by 
making Zoroaster a renegado Jew; since not only the Asiatic 
nations, but the Runic scalds of Iceland and Scandiuavia, and the 
ancient priests of Mexico, were equally in possession of the pri- 
initi%'e traditions; and the latter certainly never obtained them 
from Jerusalem. 

These phenomena can only be solved by going back to the 
first periods of human society. There are many circumstances 
which indicate that jei^ain records were preserved from ante¬ 
diluvian times. That alphabetic characters were known before 
the deluge, is not very probable; but tliat hieroglyphic or per¬ 
haps picture writing w'as practised, does not seem inadmissible, 
wh.on w'e consider that these arts are found among nations in a 
' very rude state of society, as the Canadians and South Ameri^ 
Indians. It may reasonably be supposed that the true interp^' 
tation of such memorials was preserved among some nations, 
and lost or diversified among others; nor is it to be doubted 
that the Hebrews retained the genuine sense, as they also pre¬ 
served 
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Sensed in purity th^ piimitive religion. We may llnis account 
for the different ffi^resentations which we olU'ii liiul of the buine 
historical facts or ,nihral truths., 

We have, m«re^eT,direeit historical testimony of the existence 
of ajitediluvian ‘records. Many ancient authoj-s, paiticiilarly 
St. Jude and Jose{>hus, allude to writings which were attributed 
to the patriarch Enoch: and though I am not disposed to ad¬ 
vocate the auiitcntieity of any such productions, yet the frequent 
mention of them proves that the Hebrews were persuaded that 
some writinirs had survived the flood. But Berosus, whose 
f'ii.-.ldean history of the ten antediluvian generations differs but 
little from that of Moses, expressly ailirms ,that Xisuthrus or 
Noah, after the intimation given him of the catastrophe that 
was approaching, diligently compiled records of the former his¬ 
tory of the world, from wliich all existing accounts are said to 
Imve been derived. 

We are thus enabled to account for the fact that scarcely any 
thing is contained in the antedduvian history of Moses, which 
may not also be fo\iiid, though-nu»re or less embellished, in the 
lecords of other nations, i)articulurly in those of the Kindoos. 
Thn, in the Institutes of Menu, as tianslated by Sir W. Jones, 
litere aie some passa;^ relating to the epochs of the creation; 
and it is eJfieny for tlie sake of t|Uoting iliese that I have made 
so long a digression. 

That Menu or Satyavra'ta was Noah, is certain from the ae- 
eou’it of his C'Cape from an universal deluge, wiiich agrees in 
L’eneral with that of Moses, containing also some of the fabulous 
ciicumstance*'. mentioned by Berosns. Tor the 1 lindoo story I 
icfer \our readers to the extrac^'given in several parts of Sir 
W. Jones’s; \vo:ks; and need only quote the following words, in 
\vhieh Vishnu \i said to have foretold the approaching cata¬ 
strophe. “ In seven days all creatures which have offended mo 
shall be destioyed by a deluge*; but thoii shalt bo secured in a 
capacious vessed miraciiloush furmcri: take, tlierefoio, all kinds 
of medicinal beibs and esculent grain.fpr food; and together 
with the seven holy men, )our wives, pairs of all animals, 
outer the ark without feur '",’' &c. 

The Institutes of Menu begin with an account of the creation, 
which bears a strong resemblance to that of Moses, though em¬ 
bellished or deformed by many wild conceits. The spirit of God 
moving on the face of the waters is expressed in the same terms, 
^euu afterwards proceeds to define the periods which are termed 
tlays and nights. He says, “ Learn how the duration of a day 
and night of Brahma" and of the several ages,” &c.—Sages 

Translatctl from the first Piirana. 
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have given the name of Crita to an age containing 4000 years 
of the g^U«} the twilight preceding it cpiwdats of as many 
hundreds, and the twilight following it of the same number,'’ 
&c.—And by reckoning a thousand such dhniie ages, a day of 
Brahma may he known: his night also an equal duration.” 

At the close of his night, having long reposed, he awakes, 
ai:d awaking exerts intellect.”—“ Intellect, called into action by 
lii-i will to create worlds, performs again the work of creation.” 
{Institut. Menu, by Sir W. Jones^ chap. 1.) 

The relation of this account to the Mosaig cosmogony, and 
^ to the particular object for which 1 have beeh^fodtieed to cite if, 
appears to me so obvious, that 1 cannot help thinking it will be 
considered by every unprejudiced, person' as aftbrdiiig a strong 
confirmation to the interpretation I have, endeavoured to mnitf> 
tain, especially if it be allowed that Moses founded his narrative 
on an antediluvian record, and that another similar relic fur* 
uished the basis of the Hindoo legend; for it cannot be imagined 
that the story, as it now stands, was the work of Menu or Noah. 
The application of the words twilight and night is to be parti¬ 
cularly remarked. 

I shall not attemjit to trace the record of the cosmogony 
among the different nations who preseiied vestiges of it, but 
shall content nn'self with adducing one more example: it is found 
in the scanty relics of the literature of ihfe Etruscans, a peo¬ 
ple whase eaily history is lost in l|>e*dark night of antiquity. 
Suidas* informs us that there was a .very ancient Etruscan his¬ 
torian of great authority, in whose Works was found an account 
of the creation of tiie world, which he said was divided by the 
Creator into si:^ department^ each occupying the space of a 
thousand yeai^ In the course of the first chiliad or millennium 
he created tip heaven and earth; in the second, the visible 
finnament; in the third, the waters of the ocean and those con¬ 
tained in the earth; in the fourth, the great luminaries of heaven; 
in the fifth, vegetables, and all kinds of animals; and m the 
sixth and last, man, jf'lie same remark which I made .above 
on the Hindoo legen^Xi^ay be applied still more forcibly to this 
account preserved by the Etruscans. 

From these considerations I think we may conclude it to be 
highly probable, that the words of the first chapter of Genesis 
are to be interpreted in a tropical sense. But, even if it should 
be made to appear that the word^nd phrasesrW'ill not bear this 
construction, according to the n|$hiral forms of language, still I 
should by. no means concedewe pro to understand the 
cosmogony according to the vulgar acc^ation ^ and I should 
support this opinion on the following grounds. 

• Suidas voce 


There 
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There are, many the ancient Hebrew l^criptures 

which it is obvinhsly uexJessary to iittderstand, and which are 
to be iinderstood*aecordiog tothe judgement of the most learned 
and orthodox critics^ in a metaphorieiil manner; not, by mere 
changes in the force of partindar words, but by figurative ap¬ 
plications of the sense of whole passages, the real meaning be¬ 
ing contained in soaje allusion, and expressed by a type, whicli 
under a .sensible and striking image conveys a more abstract 
trutii. It is well .known that a similar method of illustration!^ 
prevailed extet^fi^eiy among the philosophers of the East, from 
whom the Greeks learnt to divide their doctrines into esoteric 
and esoteric, a practice which was introiluced by Pythagoras 
and Plato;^ and follovved by Aristotle and others. We are well 
a-isured that, the learned among the Jews viewed many parts of 
tlieir ancient Scriptures in this light; and, after the captivity of 
their nation at Babylon, in which calamity a considerable portion 
of their literature was lost, and the explanations of many things 
apparently forgotten, which had been preserved among the 
priests, set themselves, to make up the deficiency. The extent 
tile Talmud, an<l the great authority which this compilation 
acquired, notwithstanding its numerous absurdities, proves how 
f riiily they were persuaded of the esoteric sense contained in 
many parts of the biblical vvrij^ngs. At tlic Christian sera there 
v- as only one sect, vjz. thi^%idducees, who wholly followed the 
literal meaning, and they wete 4ield in no great estimation: and 
we learn from ii't. Paul, that the Pharisees, who allowed the 
figurative sense, had the truest interpretation of the Jewish dis¬ 
cipline. It was in this path that Hillel acquired so much fame, 
well as his descendant and follower Gamaliel. Philo* the 
learned Jew, and Josephus, assure us thatf many passages must 
be explained in this tropical or figurative way; and, what is 
vory remarkable and strongly in favour of my argument, they 
both mako an express observation to this effect, with reference 
to the six days’ work of the creation. lf;rbipnot be denied that 
this mode of interpreting has led to abuses, and that 

Origen and others, by explaining away the historical facts of the 
Old Testament into types and metaphors, converted history into 
a mass of mystical absurdity. But this is no argument against 
the limited and judicious application of a method which is 
sanctioned, as we haVe seen, hlv the highest atlfhorities among 
the Jews tliemselves and whit®i^s beemincknowkdged by all 
('hristian,-writers to be necesSa^ for the explanation of many 
passages. Thus, for example, what sertiie, except the most ' 
trifling one, can be made of the following paasf^^ if we are 

* Pluh .luda-ns in Cotmo/^aia item iu Allegoriis, 
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obliged t‘o adhere to the obviou^s mi||^ijing of the words ? ** f 
will put enmity between thee anti the*woman, and between her 
seed and thy seed; it sluill bruise thv head, and thou shalt bruise 
his heel." 

It being certain that we are to look for an esoteric sense in 
some passages, there is none which more evidently requires such 
an interpretation than the cosmogony. Had Moses read a 
lecture on geology to the shepherds of Goshen, and told them 
jwhat space of time each oceanic deposit occupied, and by what 
organic remaiiis it is to be recognised, he would have spent his 
time to little purpose. His object, doubtless, was to declare that 
the universe was the work of the Almighty Creator, and to set 
this truth in a point of view tlse umst striking and impressive. 
At the same time, by, mentioning a series of events which really 
took place, in the exact order in whicli we are now assured that 
they actually happened, he has left us a proof that he was not 
uttering a rhapsody the mere offspring of his imagination. 

But if we are detc’rnhned to adhere to the vulgar acceptation, 
W'c sliall, as 1 said before, establish a total and irreconcilable 
schism between the .Mosaic relation and the evidence of iiidu- 
bitable facts. 

No man who has witnessed the proofs to ^vhieh geology je- 
fers, and who is caj)al)]e of putting two propositions together, 
can refuse to admit this couolusion. In traversing a mountainous 
listiiet no idea forces itself more irresistibly on the miiul, than 
the vast p^iofls of time which must have elapsed during the 
gradual dcjmsition and consolidation of the immense sciies vi 
beds which constitute all the highest regions of the globe. The*'** 
phieuoincna attest indispiitablv an tera of incalciilabie extent be¬ 
fore the first efforts of living nature, 'I’iie second e})och, vm. 
that of zoeplivtcs and vegetables, must have comprehended a 
vast concourse of ages. Pallas mentions a succession of lime¬ 
stone beds containing cncrinitcs and other zoophytes, which lie 
one upon another to tluj extent of (50 miles. The nhole of 
^Valcs belongs to tlii^ sera ; fi)r I have seen impressions of zoo- 
))hYtcs and testacea on the summit of iSnowdon, winch is the 
oldest part of the district, and the neuest j)art is occupied Iry 
the coal-formation. What a lapse of time must the successive 
deposition of all the rocky beds which form this district have 
occupied! Again, if we prq^d fi'om the centre of South 
Britain, in a direct line tow^ffljl Paris, we tread at every step 
from older to newer beds. Wef^giu witli the oldest l,Hjds, which 
belong to the third epoch, and contain the remains^of fishc"; 
and we reach the Paris basin beftire we discover the'oldesjt ves¬ 
tiges of quadrupeds; and there we only find the boueS*of PatfP- 
otheria and other Pachydermes^ winch iseeni to have lived tlicir 
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<3dy, and to have become extinct long before the surface of the 
earth became fitted for the reception of umn, or even of the 
<juatlrupcds which are sillwervient to his use, and which would 
seem to have immediately preceded his appearance, since wc 
find their relics only in alluvial grounds. 

With respect to the successive extinction of these races (jf ani¬ 
mals, it is a fact easily explained. As the water of th^occiin 
hecaine prepared for more perfect creatures, it maybe supposed 
that it was unfit for sustaining those to which its former (piali- 
ties had given birth. 1 have elsewhere, endeavoured to show 
that all land animals had originally a local and determinate setil 
on the globe. Confined by natural barriers within the limits of 
their native regions, many pf tlrcni .seem to have awaited tlie 
hour of their destruction by means of inundations and other ca- 
la.strophes. 

On the hypothesis proposed by your correspondent, I shall 
only remark that, although jnirely conjectural, it is liable to an 
objection clrawm from pliy.sical considerations. A number of 
curious coincidences render it highly probable that the orbital 
motions of the planets and their motions of rotation were pro¬ 
duced by tlie same physical cause, and were therefore simulta¬ 
neous in their commencement. The circumstances I allude to 
are set forth in a most luminous and striking manner by Laplace 
in his Systhne tie la Nature. Ihit it is futile to cuter into a 
discussion of what may fuive happenedhe^oxQ the creation ot the 
sun. 

Having thus fidly stated the grounds of the opinion I formerly 
ventured to offer, I shall decline all further controversy on this 
subject, 

I have the honour to he, sir, 

Your obedient .servant, 

Bristol, Fi'l), 12, 1010. J. C. PnU.’HAKW. 


XXV. On Si^e-Lampsjor Mines. 

To Mr. TillocL 

Siu, — Jn the month of November last I had the pleasure to 
communicate to you tlie result of several successful experiments, 
made in the presence of t lij^L itcrary and Pliilosnphical Society 
here,with the safe-lamp invalid byMr.Stephjpnson,which, I ara 
iiappy to add, has been sinc^|pd in the most dangerous parts of 
some coal-mines without any accident having occurred. On Tues¬ 
day the 6lh instant Sir H. Davy’s recently improved lamp, the 
flame of which is encompassed by wire-gauze, was also exhibited 

I I3 by 
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by a professional gentleman who had previously tried it in Walls 
End and Uebburn collieries; and its ^merits appear to be still 
greater than those of Mr. Stephenson^s, 'fhe lamp l:>eing sus¬ 
pended in a vessel of glass <^en at the top, and the carburetted 
hydrogen admitted from below, the bright dame of tlie wiek 
nearly disappeared, but the cylinder of wire-gauzic was filled 
with a feeble but steady greenish %ht. On a greater volume 
of infiammable air being thrown in,'the flame jgraduallv'died out. 
Results more satisfactory could not be expected nor wished fpr, 
particularly when we were assured tliat thesfj,..accorded with 
mimerous trials made in the most haieardomi Jpfts of our co;J- 
mines. 

Notwitlistanding all that has been 
periodical publications, respecting the -ob^j 
employed here, and the stupidity of thmr'u 
men, you may depend upon it that tliese si 
by this class of people as a most fortunate discovb^^iwhich will 
soon be adopted by them in every mine infected with fire-damp. 
And could a mode be struck out, of preventing inflammation tak¬ 
ing place by means of the furnace placed at the bottom of the up¬ 
cast shaft to accelerate the circulation of air through the work¬ 
ings, little would he wanting to render the occupation of the 
collier as safe at least as that of the persons employed in lead 
and copper mines. 

Your most obedient servant, 

Newcastle-upon-Tyne, Feb. 16, 1816. N. 
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XXVI. On the Tides. Af. Laplace*. 

[Read to the first Class of the Institute the 10/A of July IS ifi.f] 

T -Sf 

HIS phsenomenon particularly merits the attention of ob¬ 
servers, both because it is the nearest and most perceptible 
effect of the action of the heavenly bodies, and because the nu¬ 
merous varieties it presents are well calculated to verify tiic law 
of universal gravitation.r .At the request of the Acaclciny of 
Sciences a course of observations were made at the beginning of 
the last century in the port of Brest, which were continued du¬ 
ring six successive years, and of which the greater part have 
been published by L^ande in the fp^t h volume of his Astrononne. 
The situation of the port is vec^^ourable for observations of 
this kind. It communicates wi^phe sea by means of a canal, 

* From the Cmnomanee dea 2'ems for 1818. *■ 

f For this cmnslation we arc indebted to T. S. Evans, juu. of the Cul- 
lego school, Gfoucesteb 
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terminating in a vety large road^ at tiic extremity of which the 
port has bwn built.' Thus the irregularities of the motion of 
the sea are cotisiilcrably weakened before tliey roach the port, 
Very nearty in the same’ manner as the oscillations produced in 
tlie barometer by the irrcgnlar motion of a vessel, are diminished 
by a contraction in the tube of tliis instrument. In other re- 
sjM'cts the tides being ctmsiderahls at Brest, the casual varia¬ 
tions occasioned by winds form only a small part of them, h 
may also be reiuarl'.ed In the observations made of these tidc^, 
however few there iilay be of them,,that a great regularity pi 
vails which;, is not^altered by tlie little river, which loses itself 
in the this port. Struck with this regularity, 

1 order a new course of observations to 

be made i^tj^rel^aiiring an entire period of the motion of the 
nodes of They had long been wished for. TiiC^ e 

new obse'f^ilnijfis are dated from the 1st of June ISOfJ, and since 
that peritwl'^ey have been continued uninterruptedly to this 
day. There is still, however, much wanting. 'Hiev relate 
neither to the same part of the port, nor to the same scale. 'Fhe 
observations of the first five years Iiave lieen.irmde at tlie place 
called Lft Mature^ the otbeus were taken near the bason. I 
r/userve that this change has produced only slight dilfeiences^ 
but it would have been better, undoubtedly, if all the observations 
liad been made at tiie same place and upon the same scale. U 
is time, indeed, that pliseil’omena of tins nature should be ob¬ 
served with the same jgm-e as those of astronomy. 

In these new observations 1 have consiiicied those of the year 
ISO 7 and of tlie seven subsequent years. In each equinox and 
ill each solstice I have chosen the three syzygies and the three 
quadratures nearest to this etjuinox and this solstice. In the 
syzygies 1 have taken the excess of the high water of the evening 
above the low water of the morning of tlie day which precedes 
the syzygy, of the day of the syzygy, and of the four following 
days, because the highest tide happens about the middle of this 
interval. I have made a sum of these excesses corresponding 
to each day, by doubling the excesses which relate to the inter¬ 
mediate syzygy, or that nearest to the ecniinox or the solstice. 
By this means tlie effects produced by the variation of the di- 
.stanct‘s of the sun and of the mdOn from the earth are destroyed; 
for if the moon were, for example, tovvards its perigemn in the 
intermediate ^yzygy, it wout|Pje near its apogeiim m the two 
extreme syzygies. The snin^OT the excesses thus olltalned are, 
therefore, very nearly indepctU'ent of the variations of the mo¬ 
tion and of the distances of the heavenly bodies. There are 
jitill inequalities of the tides^ different fr(ftp tliat inequality, 
whose period is about half a day, and vvliich in our ports is 

H 4 much 
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greater than the others. For by eonsidering at the same 
time the observations at the t\vo eqttintoxe^ and at the two 
htdstices, the effeet of tije small iiicrjuality, whose period is 
nearlv a duv, is mutnallv destroyed- The sums in oiiestion 
are consequcHlIy entirely owing to the great inequality. The 
winds can have little iiiSuence on tiiern; for, if they raise the high 
water, they mit&t equally depress tlio low water. I have deter¬ 
mined the law of these sums lor each year, ,hy observing, that 
-> their variation is very nearly proportional $(|uatc of their 

tlistance in time from the maximum wliii^ ’h'sfs giv)6n me this 
inaxinmnj; its distance at the. mean of lhe''times hf the 'S);?ygy 
tifle,", and the coefficiev.t of the square of in the law 

of the variation. Witli regard to this coeffi<.4#rit, the little dif- 
feicuee wliich the observations of each year present; proves the 
iTj' ularirv of tliese ohserratiens: and according; to the laws 
wliicli 1 liave elsewhere established^ on t|ic probability of results 
deduced from a great nuitdjer of observations, .some judgement 
may he formed of the accuracy of rcMilts determined from the 
whoh‘ of the ob.servatinns of eight years." , 

In tile same inanner I have considered the quadrature tides, 
l>y taking t!ie. c xecs.-, of the high water in the morning above the 
low water of tlie evening of the day of the quadrature, and of 
the three following days. The inciease of the tides, beghm’ing 
from the miniuunn, being luneh more-rapid than their decrease, 
hoginniiig from the maxinnim, 1 have thought it nccesrary to 
confine the law of the variation proportibltel to the square of the 
time wit^iin a much,sluv,-ter interval. 

in all those rc'^ults the influence which the declinations of the 
heavenly bodies have on tlie tides, and upon the law of their va¬ 
riation in the svzygics and in the (juadratures, is evidently 
t^hown. In eonsidoring, by tlic .samOrnietliod, eighteen equinoc¬ 
tial •^^zygy tides towards Ixdh tlie ficvigciim and the ap' genm of 
the iiKuin, the influence whifh tlie cliang'es of the lunar distance 
li.'ive npf'ii the iicig'm and njuni the law of variaiioii of the tides, 
i^ manifcj ted v.i*^h the .same degree of exulence. It is thus tliat 
1 ,' ,’ <o:nbiniug rh'=crv.itions in Midi away as to biing out every 
eh ment, vvhiesi we are do-irons of knowing, vve are able to se¬ 
parate llso lavv.s of tlie jihatunnena v.lien mixed and confounded 
together in collections of ubjcrvalions. 

After havh'i^ obTidiiod tlic 1 have just inenlioncd, I 

rompared thdifi with tl.c theoTy^pT the tides delivered in the 
^.^ourtll hook of tlw /i/c. «///';«r cMeste. This theory is foundc«l 
1^1 g principle of dx na'i.ito, wliicli renders it xery simple, and 
indejxmdent of the )oc.i! vircliiiistanccs of the port. Which cir- 
ftirnstanees arc too coirijdicaled for the po.ssibility of sulnnitting 
them to caknlation. lly nieans of this princijdc, they enter 

into 
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into the results oF the analysis as arbitrary quantities, which ought 
thus to represent the, observations, if the univeisal gravitation is 
in fact the true cau-^e of.the tides. The principle is this; The 
stale of'a system of bodies hi jjuliich the primitive conditions of 
motion iiatic disappeared by ihe resistance it meets with, is pe¬ 
riodical, as well as the forces ivhich animate ii. By reuniting 
this p.' inciple to that of the coexistence of very small oscillations, 

I have •expreesion for the height of the tides, of 

which tl 1 e,'^i^l>nra^ycomprise the efi'ect of the local 
ciiTumstai^s of th<i;M^t. To deduce this, I have reduced the 
gci‘,crntin^r.e’<p^e^‘*ioH^ lunai' and solar forces, acting upon the 
ocean into the sines aiidqosines of angle.s in- 

cieasing propof^t^tty to the liiua, Each t.crm of the series 
may Ijc coniadered as reprc.-cuting the action of another object, 
which nioves'Unifomily at a constant distance, in the plane of 
the ccjiiator. ‘ Thence arise s#ic*al Uiiicus of paitial tides, the 
jjcriods of whicli aie abou^ half a lunar day, a day, a nuijilli, a , 
half-year, a year; and la-stly, eighteen years and a half, vliich is 
tlie tluration of the [jcriodical motion of liic nodes of the lunar ' 
orbit. 


In the book wiiich I Iiavc quoted of the Mecaniqite Cflesle^ 

I liave compared this t'oeory with the observations made at 
Brest at the couiinencenient of the last ccnlnry; and I have 
determined the constant .aibitrary quantities relative to this 
poit. 1 was curious t<i see .mdiethcr these circinnstanccs were 
found to be the same li^-the observations made a century aftcr- 
emds, or whether thev have cxnerienced anv alteration by the 
cliangcs wliicli the operations of nature and art have produced, 
eitiicr at tlie bottom of the sea or in tin; port, and on the ad- 
jaecnt coasts. The lesult of this imiuiry is, that the actual 
heights of the lidch, ii^th^port ofBicst, surpass the heights 
determine,'! by the old observations by ab6ut V-^b. One part 
of fliis dill'erencc may aiise from the^,distance of the points where 
tl'.cse oljscrv.itiouR were made; another part may be attributed 
to tl)e errors of ilie oh.''ei'vatiotis: but these two causes do not 
.seem to me sidncient to produce tlie whole difTerenec wdiich in¬ 
dicate with great probability a seenlar change in the action of 
the sun and moon on the tides of Brest, if we could be well 
a.ssuretl of the exactness of the graduatit^s of the old scale, and 
takiu'i into account its incliiia|,ion to the hori: 50 ii. But the un¬ 
certainty wo are in with reS|^ei„to this point, does not permit 
as to pVouomiee upon this'Minngc, which ought hi future to 
fix the attention of obseivers. In other respects the agreement 
is surjui'^ing between the old and the ttiodcrife^observations, as 
well as the theory; with regard to the variations of tfe heights 
of the tides depending on the dociiiiaticns anef distances of the 

hcavenlv 



122 


On ihe Tides, 

lieavenly bodies b’om the erb-th, and the laws of their increase 
and decrease in proportion as. they recede from their maxi¬ 
mum and from their minimum. In the M^^anique CBhsle 1 
bad not considered those laws relatively to the variations of the 
distances of the moon from the earth. Here 1 take them into 
consideration, and 1 find the same agreement between the obser¬ 
vation and t!ie theory. 

Tlic retardation of the greittest and feast tides which follow 
the times of syzygies and quadr^titti^, wins observed by the an¬ 
cients themselves, as we read in naturalist. Daniel 

Beriiouilli, m his paper on the Tides, that gained the prize 
jiroposed in 1740, by the Academy of Sciences, attributes 
this retardation to the inertia of the water ; - and perhaps also, 
adds he, to the time taken by the action of the moon to trans¬ 
mit itself to the earth. But I have, proved in the toorth book 
of the Mecaniqae Celeste, that by allowing for the inertia of 
the water, the highest tides would coincide with the syzygies, 
# if the sea covered uniforinlv the whole surface of the earth. As 
to the time of the transmission of the action of the moon, I have 
discovered by a comparative view of the whole of the celestial 
phicnomcna, that the attraction of matter is transmitted with a 
s'clocity inconi])ar{ibly greater than even the velocity of light 
itself. We must therefore seek some other cause for the retar- 
dation in question. 1 have proved in the hook quoted above, 
that this cause is the rapidity of tlie motion of the celestial body 
in its orbit, combined with the local circumstances of the port. 
I have remarked, moreover, that the same cau.se may increase 
the ratio of the action of the moon on the sea to that of the 
sun; and I have given a method of determining this increase by 
means of the observations, the idea of which is this: Let us 
suppose the motion of the sun to be uniform:—if we consider 
only the great inetjnality of the tides whose period is about half 
a day, the solar tide i.s decomposed very nearly into two others, 
which are exactly those th^ would be produced by two eelestial 
bodies moving uniformly, but with different velociLic.s, hi tlie. 
plane of the equator, at mean distance of the sun from the 
earth. The mass of the fiirst body is that of the sun, multiplied 
by the cosine of the inclination of the ecliptic to the equator: 
its motion is that of the sun in its orbit. The second body con¬ 
stantly corresponds with the spring equinox, and its mass is that 
the sun multiplied by the halff of the square of the sine of 
the obliquity of the ecliptic. At the equiitox these bodies are 
cither in conjunction or in opposition, and the tide is the sum 
of tlic tides produced by each of themat the solstice tlie bodies 
are in quadrature, and the tide is ,the difFerence of tlvesc^jvirtial 
tides, *^6 observations of the tolar tide in tiiese tw^'iuints 

. show. 
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show, tlierefore, the relation of the partial tiilcs, and consequently 
the ratio of the actions of the heavenly bodies on the ocean; and 
by comparing it to the ratio of their masses, the increase pro¬ 
duced on it by the diiFerence of their motion will be detemiined. 

This increase is almost insensible fur the sun, on ac«:ount of 
the slowness of its motion ; but U is veiy evident for the moon, 
whose motion is thirteen times more rapid, and whose action 
on the sea is nearly times greater. 

By comparing in fourth book of the MScunique Celeste^ 
the observations of equinoctial ‘and Sfdstitial tides in the syzygics 
and the quadratures, 1 was led by this method to an increase of 
at least a tenth in the ratio of the action of tile moon to that of 
the sun; but I rcmoi’ked that an clement so delicate ought to 
he determined, by a greater number of observations. The col¬ 
lection of modem observations has procured me this advantage. 
These observations, employed in double number, eonfinn the in¬ 
crease indicated by the ancient observations, and tlicy make it 
more than one-eighth. Another method founded on the com¬ 
parison of the tides towards the apogeiim and perigemn of the 
moon, and applied to the .ancient as well as modern obsei-vatioiis, 
leads U8 also to a similar result.—Tims the increase of the action 
of the heavenly bodies on the tides in the poit of B;est ought 
not to leave any doubt. 

The results of observations being always susceptible of errors, 
it is necessary to know the probability tl»at those errors are con¬ 
tained within given lirnks. It is cf)nc'eivcd. and with truth, that 
the probability remaining the same, those limits are the more 
diminished as tlm «)hsen'ations are more numerous, and agree 
better with each other. But this general view of the subject 
is not siiflicient to warrant the exactness of the results of obser¬ 
vations and the existence of regular causes which they seem to 
jioint out. Sometimes, indeed, it has induced us to seek for the 
cause of phreuoinena which were only the accidents of chance. 
The calculation of probabilities can alone enable ns to appre¬ 
ciate these objects, which renders its u^e^>f the highest import¬ 
ance in physical and moral sciences. ,The preceding researches 
afforded me an oppojt unity too favourable to be neglected, of 
applying the new formula; which 1 have bbtaincil in my Tlieorie 
amtyiique des Prohabilites, to one of the grandest phsenomena 
of nature. I there explain at full length the application 1 have 
made of it to the laws trf the tide^s. My object has been, not 
only to confirm the truth of thosfe laws, but to trace the way 
which must pursued in applications of this kind, .^mong 
these laws, the most delicate are those of the ii^crease and de- 
crease,^f the tides tow^ds their maxinuim snnl^lheir trnnimuin, 
and the ^influence which the deHinations of thia heavenly bodies 

and 
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and the variation of their distances from the earth, exercise in 
this respect. It is evident that these laws are determined by 
the observations with extreme precision mid. probability, which 
explainji the remarkable agreement between' the results of mo¬ 
dern o!»servations with tliose which the, ^.d'ob^ei'vations had 
given me, and with the theory of gravitation. ' According to this 
tlicory, the action of the moon on the sea follows the inverse 
ratio of the cube of its distance from the cifnti'e-of tlie, earth ; and 
this law represents the observations of the'tides wdth inch exact¬ 
ness, that by these observations aloi^e the.law of attraction being 
recijirocally as the square of the distanced might Ik* determined. 

My principal desire wjis to apply my formulae of probability 
to the increase of the action of the moon on the tides, depend¬ 
ing on local circumstances. To determine this, tfio preceding 
observations have furnished rue with sixteen equations of con¬ 
dition, and from them I have determined this increase to be 
cqi.al to the yVc.V.r nf the action of tlie moon ou the ocean. 
Bv ap]>lying mv formula.'; to this result, 1 find that there are 
2 i,K)0 chances to one, that the local circumstances of the port 
of Brest increase the ratio of the action of the moon on the 
tides to that of the sun: this increase may therefore be consi¬ 
dered as certain j hut there arc only fourteen chances to one that 
the prerc<ling value is not in error one half. We must lliere- 
fore wait for new observations to obtain it with great probabi¬ 
lity of being niistakon by only very vSmall quantities. 

The ratio of the actions of the moon and of the sun on the 
sea, corrected ff>r the effect of local circumstaiices, is very im¬ 
portant to he know’ll, because it determines the coefficients; 
I.St, of the terrestrial nutation; 2dly, of the inequality of the 
preeos>)ion of the e(|uinoxt's ; and 3dlv, of the lunar equation of 
the Sim’s motion. Newton and Daniel Bernouilli had deduced 
this ratio from the phienomena of the tides, but without halving 
regard to the correction I have just spoken of, which they did 
not susjM'ct. The ratio which 1 have ilotermiiu d, and corrected 
bv the whole of the preceding observations, gives the mass of 
the moon equal to tliat of the earth being unity. It 

therefore gives in sexagesimal seconds, for the coeffi¬ 

cient of the nutation; which surpas-es the coefficient deter¬ 
mined by the observations of Maskelyne only by of a se¬ 
cond. My formula? of probability show that there are 21,400 
chances to one, that the nutation is not below 9*31", and there 
are the same number of chances to one, that it is not abtive 
9'9 it". According to this .same ratio the coefficient of the in- 
cqnality of the piwession i.s 18*04, mid that of the lunar equa¬ 
tion of the solar tables is 7*50''", which differs from the co- 
efficicut tliat M. Dclambre found directly from the examination 
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of a great number of solar observatioiis only by of a se¬ 
cond. In this calculation^ I have supposed the mean parallax 
of the sun equal to 8-59", corresponding with that which I have 
deduced from my theory of the moon, compared with the in¬ 
equality of the lunar motion, known by the name of parallactic 
inequality, and which M. Burekhardt has determined by means 
of a very great number of observations. M. Ferc-te, a learned 
Spanish astronomer, ha? lately confirmed this parallax by a new 
investigation of the of Venus in 1769 ; in which, by his 

own observations, he hits corrected the latitude and longitude of 
places where this transit has been observed, in America. The 
agreement between all the^e computations xletermined by phre- 
nomena so vague, is an additional confirm^ion of the principle 
of universal gravitation. 


XXVII. A ?iew Instrument for cotnparing Linear Measures. 

By M. DE PltONY*. ^ . 

The comparison of linear measures, when great accuracy is 
necessary, requires careful and delicate operations, as well as the 
use of machinery not generally employed in commercial con¬ 
cerns, and dilBciilt to be procured. I have already published 
the description of an instrument of this kind, invented and made 
by M. Leitoir, member of the Board of Longitude, which is 
as jierfect as can be wished; but its expense and size ])ut it 
out of the power of eonimon observers to procure, and render 
it Useless to travellers, \vho\vish to^know tiie propoition between 
some given standard, and the linear measures of any couutrv 
through which they may pass. 

I have had mafic for my own use, a comparer^ which joins 
theIwo advantages of oecnuoiny and portability: all the pieces 
of which it is composed may be fitted into a box of the fcize of a 
quarto book. The dearest part is a microscope; but even thii'. 
requires nothing different from tliose with which observers are 
commonly furnished. In general it is only necessary to be at 
the expense of making three additional pieces, which I shall de¬ 
scribe presently* 

The properties and use of my comparer aye founded on the 
progress which the art of dividing a right line has made within 
the last half century. This instrument has therefore, indepen¬ 
dently of the above advantages, that of requiring no vernier uor 
micrometer screiv, &c. . 

It is well known that M. Richer, one of the first artists of 
Paris for tlie construction of mathematical instruments, Im 

* Comncjiiicated ty Dr. Evans. 
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long been in the habit of making divisibiis on glass tliat are very 
dear nnd mimite at the distances of lOOths of a millimeter, aii5 
even less*. A glass having two or three.milUmeters with the 
division of one of them into 100 parts at bis house, ten 
or twelve francs. ' 

Some foreign artists have also in this kind of 

work. 1 procured in my travels in Italy, tW fimall^tscs of g^asvS 
on each oS which are two milKmetcrs, ttie <i6ne.diyidecl. into ten 
end the other into a hundredeqiial j[)aVts. 1 haf|,. them of 
M. Capello of Turin, an artist who is wjually celebra^ for His 
inventive nilnd and his ability to exe^te what he .'lias con¬ 
ceived. ^ 

I know also at Paris an amateur, M. Le Bailllf, who applies 
all the leisure moments which his situation under govemihent 
affords, to the cultivation of the sciences; and who among his 
other talents possesses that of dividing a right line on glass in a 
rare and remarkahle manner. He has had the kindness to trace 
for me on a small disc of glass 21 tenths of a millimeter; ten 
of which are subdivided into lOOdths aud 200dths. These divi¬ 
sions of 200dths are very neat, and perfectly visible with a mi¬ 
croscope magnifying 100 times. 

Those persons who wdsh to possess a comparer like mine, 
ought first to j)rocurc one of these glasses bn which a right line 
is divided into as many millimeters as they please, and one o^ 
these millimeters subdivided into lOOdths. The first 10, 20, 30, 
&c. strokes of this subdivision into 100, arc prolonged, and the 
ii, 15, 25th, &:e. should be .|iiso prolonged, but less than the 
•fonner, in order that the tenths and half-tenths of a millhlieter 
may be distinguished at the first glance of the eye. 

The piece of which I have just spoken must be fixed at one 
of the extremities of a brass rule, ’tne lengths of the stredics of 
tiie divisions being perpendicular to the length of the rule which 
(uxrries at its extremity a steel stud, intended to be put in con¬ 
tact with the ends of the linear measures which wc may have to 
compare. 

Another fixed st6iriniist’'be screwed and held very solidly on , 
a board or a table which holds the measures and all the ap¬ 
paratus* 

When we wish'to* compare any two linear measures, one of 
them must first be placed in such a way that one of its extremities 

♦ I hare a teicrbitieter screw made hy this aide artist, two decimeters 
in length, lie engaged to cut these divibinns at intervals of a half railli- 
rngter, and he succeed^ so vvell that tlie most rigid proof# Could not dis¬ 
cover the lemtt tiu;4|nality that was sensible throui;hoiit<tlt8 ^vholc 200 di¬ 
visions. This is J 9 ne of the most difficult tasks that can he undertaken of 
this kind. <* “ 


may 
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may rest against the fixed stud, and itsotlier end in contact with 
the moveable one; the whole bein;; so disposed, tluit the axes of 
the rules, the xixis of the linear measure!^ and the middle points 
of the divisions on ^hc ijlass are exactly in right lines. The mi¬ 
croscope held by the boiird, or the same table on whicli 
the other parts of apparatus and the linear measures are 
laid, tnust be so pointed tb^ Qi»e of the divisions on the glass, 
that after &omc preUinipary tnals^ or first approximative data, 
on the ratios t)f the HnliSr measures, we may be certaid^that the 
second measure to l)ee(:^npared| when we have made the saine 
di'positiotiB respecting it^ w'illbring the lOOdl^hs or 20(Jdths cf a 
millimeter tinder a strokef which is! afterwards to be determined 
when placed ip tlie focus of the microscope; which microscope, 
w'ben 'ldie coliimation has been established, with res]>ect to the 
be^Utilrig of the divisions, must be kept immoveable during the 
comparison of the two linear measures. 

The apparatus is to he disposed in such a way, that the glcss 
carrying the divisions may be placed between the reflecting mir¬ 
ror of the microscope and the object lens ; and if we wish to 
adjust the focus-line to the line at the beginning of the divisions, 
we make the supports of the microscope to abut against the pohit 
of a fixed horizontal screw and jiut; this support being made to 
slide along a ride parallel to the linear measures. The parallelism 
between the focus-line and the strokes of the division is easily 
Pbtained by the hand, by causing the microscope to turn round 
in the circular horizontal ring in which it is inclosed. 

The coliimation of the focus- line with one of the strokes on 
the divisions on the glass being thUvS well established, we remove 
tlie first linear measure, and replace it wuh the second, by rest¬ 
ing the iTioveahle stud against one of its ends, and making its 
other end to abut against the fijeed stud, ^'he point of coHimation 
will change, if the measures are not equal; and their difFcrene« 
of length will be given by the quantity that the second measure 
shall have removed the first stroke of the divisions front thedivi- 
hion on which the coliimation was established for the first; which 
quantity of removal is rneaBured by the nui|||»er of millimeters, 
and 1 OOdths of a millimeter, contained bety|?en the two successive 
points of coliimation. 

I return to the line placed in the focus of the mictoeenpe. It 
is easy to conceive the extreme fineness that this line must have, 
^ince it ought to appear on the space contained between txvo 
consecutive divisions on the glass; which spaces are lOOdthjs of 
nnilimeters, and so as to permit their evaluation by estimation 
to lOOOdths of a millimeter. 1 believe it would be in vain to at- 
tetnpt to perform this by placing a wire in tj^^focus; and that 
the finest of those that are commonly adapted to teleseofies, 

either 
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either purposes of surveyi.pg),Qr; J^ ij^ose of .jistroncniu 

cover >spaces much too great tp allow.^'a similar cstimatioii, 
altliou^ they only undei^o the jnaghif} in^ puw^r of t|^.ey€- 
glass. 1 rieceived from M; Breguet, of, |j|aj^|r4' of 

lk>ngitud.e, a ]>ktipa wire niade iu an 

cess. This wire l|ad been passed ^vl^;e|i^^]^6ped 

in a covering of silver} ajiiiwlwflr^lre^^durpoie^ pf tha,;two metals 
had been r^uced to its greatest^Vi^hess,: 


and the platiiia wire left imcorered* 


. . . . - . ..... 

the piece which coiitained the.^yrhi^ mnn.ber 

0000 , to indicate that its'diAi:!^l^f; of 

an English foot, whicli M,, If he has 

been rightly informed in this respect, mis¬ 

calculation in the evahjation of the maker;'lot ^i^^wire, when 
stretched and put in ^^aet with'the.dtvisipn of lOOdOisof amil- 
limeier, covcM cd the interval betw een tw'O sirokcs, and the strokes 
themselves.' Its niagnitiule is therefore more than OdU millimeter, 
whilst the English evaluation only, makes it 0'00(‘35 inillinieter : 
and if, as 1 am inclined to believe, it is not OOOOdths of a line, 
but only 0,0(KMths of an incli, that he hitcnric<l to indicate by the 
iiuinher GOOO written on the side of the wire, tlicre is still an er¬ 
ror of 3-r>tlis} ff>r the ,.,/■„ ,j-dth pijiirt of an English inch=0*00J2 
millimeter. 

This wire, which has prohahiy the greatest Jog'-ee of fineness 
that can be attained in the preyeut of l!,e arts, does not 
therefore give us the Ino^t <k'lieiil» flrne that can be rendered 
perceptible to t!ic eye ; and rny divisions of lOh'dtPs ofinillinieterh 
on glass serve fis a ])M.i..f of this.’ The thickness of each line of 
this (liviston ii> tmlv ahoi^t the third (ff t!»e length of the interval 
contained between two ininiediatclv adioining strokes} m> that 
tills tbickjjess is, accouinig to wh^t 1 1; .ve ''Uiu above, less than 
0ie third of the diameter of the English platina wire. For tltcse 
reasons I have dotcimined not to put the w'ire in the focus of the 
microscope, but to put a piece of j>Kun glass there, on ^vhit'e 
M. Richer has traffcd for rae two lines at tight angles, of .‘^uch 
a degree of fine*n^*a:id neatness, that when one of these lines 
projects itselfil^etwWn two strokci of rhe divisions on gias.s, the 
jn’o()ortipn befWeeh its distances non. each acljuining stroke may 
easily be estimated. This ex|.'cdient edfords also the advantage 
of great solidity, and that of lendtdng the application of a ver¬ 
nier to the apparatus (piite easy by having on the glass in the 
focus ten paralltd strokes, which shcmld cover 9 or 11 of the di¬ 
visions of lOOdlhs of a rniilirueloi. : 

It issjMUn.ecessary to tioidne om’selyy.s al^o^t the loss of fght 
occasifMicd by this glass in the focit^j for notwithstanding its 
mterpostfion^betwecii the eye nnd ohjecti an intensity of light 
' , ’ ■ . that 
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that the eye supports very well, causes the strokes minted 
on the glas*?, bearing the divisions info lOOdths of a milliiitef^ to 
disappear. It has sometimes happened, that 1 have intercepted 
a part of this light by placing iiiiy hand before the reflecting 
minor: and I have rei^tarked, that in seeking by the vertioai 
motion of this hand the proper position for the degree of light 
that I wanted, I made the point of collimatiou to vary within 
the limits of about t^^th of a millimeter. According to this 
observation it is necessary, whilst we are eomparing the linear 
measures, to keep tfeii Quantity of light thrown on the divided 
glass in the interior of the microscope always in the same state. 

The accuracy aud convenience^ of my new comparer has al¬ 
ready been an,binitte<i to frequent trials. Tlie ratios of some of 
the linear mCasU’^a on which it has been tried had been deter¬ 
mined with the great ctmparer of M. Lenoir, and the agreement 
between the re«.u]ts furnished by both instruments has been very 
satisfactor). Among the operations from which these results ' 
are derfved tliere h one that I made with my colleagues Messrs. 
Bouvard andA’rago. One of the objects of comparison was 
the standard, pldiiua fnette of the obseivatory. 


To Mr. Ttlloch. 

T 

D^'ar Sir,— consequence of the obseivations made in the 
puce iiiig p.aoer. on the size of the veiy fine platina wire so in- 
geniousjij. . ritcd and made by Dr. Wollaston, I deemed it pro¬ 
per to infono \ im that I intended to present )ou with a transla¬ 
tion of M. de ’^un\% Mtinolr for publication in your valuable 
Ma^a'ine I liave i.eeor/iiigl} been fmcured by that gentleman 
with the feubjoincd iin < nrition on the ‘■ubjec^, which not only 
explains ihe ditfaenUy, but iiifurnis us of the manner in wbic^ 
the wire is produced, a»'d tne mode adopted for eslimating its 
size. The poitioiis of an inch called /met, which the French 
scientific gentlemen use very commonly, are rarely employed in 
this country: it was tnerefoic very natural to conclude, that 
M. Breguet must have made some mistake, in the statement of 
its diniensions which he cMiiicd bacdv with him to France, and 
commuiiiLated to M. de Prony. 

' I remal’*, dear sir, 

‘ Youis, Ac. &c. 

riiria's Hospital, Feb, ?0, iSlo. T. S. ElTANS. 

When Mr. Breguet was «n London, he received from Dp. 
Wollaston a specimen platina wire of an inch In dia¬ 

meter, 

Vol.47. No,214. Fe^.iSIC, 


1 


«The 



150 Remarks on the Geological Sketch of Cumlertandf 

The data from which Dr. W. infers tlie dimensions of so 
srtftfl a wire may serve as a means of estimating the accuracy 
of M, Prony’s method when applied to the measure of such ob¬ 
jects. 

** A wire of pure platina is drawn till t?ii grains of it mea¬ 
sure 24 inches, so that its dianieter is th»s Itnown to be -j-fjdtli 
of an inch. 

“ A portion of this wire is then coated'^^^ith silver cast round 
it in a cylindrical mould, (about ^th« ©f an 1nch*in diameter). 

The cylinder is then drawn till ef^h inch is elongated to 
400 inches, in which state the diameter of the platina is known 
to be reduced in the proportion of th^ square root of 400 or 
t^yenty-fold: so that its diameter is then of an inch.. 

** If any portion of the silver wire be then further drawn till 
one inch measures nine inches,the platina wire within it is then 
reduced to -J-d part of its last diameter, and is consecpiently 
•^.^^dth of an inch in thickness, 

“ If the silver wire he then dissolved by nitric acid, the dia¬ 
meter of the platina which remains undissolved (although kept 
perfectly clean) could not with confidence be pronounced itlac- 
curate by a mensuration in which its dimensions were at first 
presumed to be fr^o-ir^ths of an inch. 

^ Feb. 20 , 1816 . " W. H. Wollaston.** 


KXVIII. Rernarhs on the Geological Sketch of a Vart of Cum^ 
berlaud and IFestmorcland, 

To Mr. Tilloch, 

In your Magazine for I’st month, (p.41,) in an article 
entitled “A Geological Sketch of a Part of Cumberland and West¬ 
moreland,** your correspondent notices as a fact, that carbonate 
of strontites has been found in the basalt of the Giant*s Cause¬ 
way. This is a circumstance that has frequently been noticed 
to me, and .specimens have been shown me, as carbonate of 
strontites, which 1 have uniformly found to be carbonate of lime. 
It is nothing uncommon to mistake the one substance fur the 
other, the carbonate of strontites from Braunsdorf in Saxony 
having long been considered as the hard carbonate of lime anjong 
the German mineralogists,—I should therefore he glad to know 
from your correspondent, through the medium of your Magazine, 
whether the specimen he refers to has been submitted to mie- 
lysis. 

Your correspondent likewise notices thjA t^ne clay-slate and 
horublend slate of Skiddaw rest immediately on granite; w hich 

would 
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would lead to believe that granite occurred on SkiddawIt¬ 
self. 3'lus is not tbe,fCase: the nearest occurrence of granite to 
Shiddavv is at a considerable distance on the east of the moun¬ 
tain, beyond where gmnite again occurs, on the road between 
Kendal and Chale. "^here is a third station in that district of 
country where granite is "algo found; on the sea coast, near 
RImteaster; besides inii^rtdale, as well as at Bnttcrincre, 

a species of rock oce»ls| which bears a strong resemblance to 
some varieties of gran^^, J found the relations of these two 
last-mentioned rocks ^ very obscurely matked, that I cannot 
pretend to give any opinion about them.- I notice the localities, 
witli a view to direct the attention of otlier gc{)logists. Rly 
visits to tliis beautiful country have been pretty much like those 
of other tourists; 1 have therefore had'Iittic time to follow up 
any observations.—I have-seldom found any country so very 
puzzling to make out, or to describe geologically in any thing 
like a’Satisfactory manner. To this, thcreiore, I attribute the 
neglect it appears to have experienced. It remciiis a fertile 
source of geological disquisition, and theorists will liiid it as dif¬ 
ficult to accommodate to their respective opinions as any district 
between this and Kamschatka. 

Yours, 

F.tilnburgh, Feb. 15, 1815. S, N, 


XXIX. New Doctrines, as to I he Nature of Mathematical and 

other Certainty, 

To Mr. Tillnch, 

Sir, —- IJapi'Ening a few evenings ago to he in a company 
of persons supposed to ho distinguished by their learning and 
acquirement**, tlie sulyeet of conversation accidentally turned on 
the nature of the evidences of different truths or certainties; when 
the Editor of one of our Monthly Journals being present, he 
with great earnestness maintained, that there is no kind of su¬ 
periority in mathematical certainty over that arising from testi¬ 
mony ; “ and mathematicians (said he) liave deceived themselves 
into a contrary belief, from not being aware that every two 
things, said by them t»> he demonstrated tn be equal, are in 
reality//le some tliinf^!. When lor instance (continued he) they 
say, the three angles of a triangle are equal to two right ones, 
their yeawning only amounts to showing that they are the sameT^ 
and so 

One of the company happening now to Temafk, ^at this was 
but to over-look the distinction between and to confound cqua- 
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lily and identity; and looking rcmnd. and perceiving a snp'' 
pressed smile in the countenances of some of his auditors, the 
first speaker resumed, by saying, that he considered the evidence 
of various historical facts, su^ for iustatices, that there was 
such a man as Julius Ciesar, and that there is such a place as 
Rome, &c. as not less complete and with any mathema¬ 

tical truth whatever!. “ Nay (contittUed he}^ f have even been us- 
eured by single persons of some thiiigs/f as firmly believe as 1 
do any truths whatsoever !J* * '' 

Perceiving now a more general, and stronger tciG^ency ta 
smiling, in the attentive clrele around him, the speaker (who is 
a Nortli Briton) rather hastily concluded, by 'saying, 1 know 
that in this country such opinions are only laughed at, and that 
every English mathematician holds a dii!bf)Eint opinion : but that 
shall not induce me*to change mine —and I think I heard him 
add, while the group which had stood around him w'as in the 
act of separating, that he intended shortly to enlarge on these 
topics in his Journal. 

Relying confidently, as I do, on the issue of any investigation 
into the paramount pretensions* of mathematical, over alniiost 
all, if not every other kind of certainty (which latter are in¬ 
deed but probabilities, sometimes of a very high amount it is 
admitted'*'), 1 sincerely hope that the learned Editor will not 
fail of either supporting or retracting his rather singular opinions, 
as above mentioned. Wliether this may or may not happen 
to be the case, I judge it proper to request the favour of your 
insertion of this notice of these opinions; and to request of 
some more able hand, who heard them advanced, or others, to 
enter without delay on their refutation in your Magazine, which 
will oblige, 

Youi’s, &c. 


Mathematicus. 


XXX. Speedy and easy Method of copyiris Drawings, 

By M* De LASTEYRIEf, 

M . 13E LAsIfEYaiE first followed the method of rendering the 
paper transparent by rubbing it with oil of petroleum or asphal- 

* The speaker insisted much, on itte aimlute certainlif that the sun will 
rise tomorrow*; and was very free in his censures, of what the celebrated 
Laplace has advanced on tltis ns a probable event. Speaking lof the Ioks 
of nature^ he said, ‘none ought to he admitted as tueb which every man 
does not know and, fully admit without’demomtratitm ; that is, intuitively! 
w,as added, cither by the i^peaker or some one of bis hearers, without aur 
dissent therefrom on his part. 
f From Hie Archives des Dfeovveries, . ■ 
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turn. This method completely toiwered the purpose j but hav¬ 
ing observed that this ojj %ave out a strong and disagreeable 
smell, and tliat it evaporated tdo quickly, he conceived that the 
different essences eittracted' from vegetables, without being at¬ 
tended with the aan^^ inconveniences, might give to paper a 
sufficient degree of transparency- to allow a drawing upon which 
ifmight be laid to.ifed*8^ii|<3tly seen through it* 

For thW essence of lavender, or oil of 

spike, *^itron, iVhicdi are preferable to oil of petror 

leiHii; iuskid of haying a bad smell they yield a very 

agreeable ^perfhma : .and is. evaporate more sltm’ly, the 
paper relki^ its transparency for a greater length of time, by 
which meSins Ihe of copying is facilitated. 

The essences used for this process ought to be as limpid as 
the purest water. If they were coloured, they would leave marks 
and stains upon the paper. They are rarely to be met with in 
commerce in a state of sufficient purity; but they may be easily 
freed from their colouring particles by a second distillation. 

Take a slieet of common drawing paper, and smear it on one 
side only with a brush dipped into the essence. The space thus 
rendered transparent should be about seven or eight decimetres 
square; for, if it be much larger, the essence may evaporate be¬ 
fore the drawing is finished, and the paper lose its transpa¬ 
rency. 

This done, lay the paper upon the drawing, and trace with 
the pencil the strokes that are seen underneath. Having copied 
the drawing uppii tliat part of the paper which has been smeared 
with the essence, rub it upon the other parts, and thus proceed 
till the whole is finished. Then hold the paper before the fire, 
shaking it gently to accelelate the evaporation ; taking care that 
it be at such a distance that the hand can bear the heat without 
inconvenience. When the evaporation is completed, the paper 
again becomes opaque, ami retains all its original whiteness. You 
may then draw upon it with a pen, wash or paint with colours. 

The processes as easy in practice as it is advantageous, on ac¬ 
count of the time which it saves, and the precision and accuracy 
with which you obtain Jac-iimiles of prints ^ind drawings that 
you wish to copy. 


XXXI. On a Method of making Ship Lanterns wUh Mica 
and Wire. By M. Rochon 

The great fragility of glass does not allow of ite being employed 
ip every sort of lantern, lamp, &c. In the navy it is necessary 

* From the Jitnates des Arts ct Mam^actures. 
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that the n'atch-lights, those of the powder-room, &c. should 
transmit the light through horn, or Wier suhsUnce capable of 
resisting great shocks. This material is at present sufficiently 
plentiful, ami is very well manufactured, in France ; but as it 
fell short in the magazines at the beginning of the revolution, 
M. Rochon supplied its place for the ship-lanterns by a net¬ 
work of wire, of a large mesh, ouyered, , a J%ht coat of 

transjoareiit isinglass. This artificltd hbjp-ft; wiis at tMt ^time of 
great service in the navy. 

The arri\ al of an American vc$,8el having on board scmal 
jiieccs of foliated mica perfectly transparent, suggested to 
M. Rochon the idea of emjdoying it in the place of glass or horn, 
in prefertMice to isinglass and copal varnish. This mineial is 
found in abundance in the cpiarries of granite in the environs of 
Kewporr in Noilh America, Hitherto it has been only known 
in the district tjf Witten, in Siberia, which furnishes it in large 
flakes. The preparation of this mineral, to render it of use as 
a medium for tiansmitting light, consists in separating it in plates, 
more or le^s tl.ick, with a iloulde-edgcd knife. The Siberians, 
says the traveller Gmelin, use these t ran •‘■parent plates as much 
for their windows as for their lanterns. The Russian navy con¬ 
sumes a great deal of it; all the window-lights of the vessels are 
of this substance, which, independent of its great trans)>arency, 
resists the iStrong shock of artillery. The surfaces* of the flukes 
or plates of this incomhiisrible inineral arc about two ells scpiare. 
M. Vau']uelin has found in it ten parts of silex, seven of aluniine ; 
and the limits of its specific weight are, according to the calcu¬ 
lations of M. Rrissot, between 2h5 and 2&>L 

We are assured that the Americans use foliated mica for the 
same purposes as the Russians. They employ also demisphorical 
masses of glass to reflect the rays of light in such parts of the 
vessels where the blowing of the wind will not allow of lanterns. 

Although we might he able to procure squares of mica suffi¬ 
ciently tran?j)arent, and thick enough to resist the most violent 
blows, the necessity of oeconojnizing a substance so rare, and to 
give it the utmost degree of transparency, determined M. Rochon 
to inclose it between two pieces of tinned iron net-w’ork of a large 
mesh. The wires of these meshes, which arc manufactured in 
a w’eaver’s loom, do not intercept a hundredth part of the light. 
By these means he is enabled to make the squares of an unli¬ 
mited size with plates that are of unequal sizes. Gum arabic 
serves to connect them together; and with some very-fine cop¬ 
per wire, well-tempcrcd, a few stitches made with a fine needle 
will fit it firmly in the frame that incloses it. ^ 

One of the light-houses on the cohst of Bretagne, at the 
entrance of the Channel, having imd iu windows broken by an 

acciccnt, 
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accident, which extinguished ali the fires during the night, and 
the magazines pf the na’^ being at that time unprovided with 
panes of sufficient dimensSfis, M. Rochon promptly supplied the 
deficiency, by putting up panes made of the mica of Newport. 
We see, tlicrcfoie, that this substance may be rendered useful 
for sucli purposes, although it does not appear tliat tlie navy have 
yet adopted it. Its dearness is probably the reason. The same 
reason too will, dohl^^j jfoy a long time, prevent it from being 
brought into domestic use j and our ordinary lanterns happily 
at present reiyuire no alteratiou. 


XXXII. Notices respecting New Books, 

Bllemenls of EUctricHy artd Electro-Chemistry. By GEonr,® 

JojiN SiNOER, Esy. 

[Continued from p. 62.J 

The third part of Mr. Singer’s w’ork treats of the natural 
c'tgoncies of electricity,” and includes four chapters, arranged as 
follows: 

Chap. I. On the identity of electricity and the cause of 
lightning. 

Chap. II. On the phaenomena of thunder-storms, and on the 
probable sources of atmosphercical electricity. 

Chap. III. On some luminous phenomena of the atmo¬ 
sphere, the observations of atmospherical electricity, and the ar¬ 
rangement of a new system of insulation. 

Chap. IV. Connexion of electricity with medicine and with 
natural history. 

The utility of this part of the treatise renders it highly in¬ 
teresting j and we observe with pleasure, that Mr. Singer has 
bestowed particular attention on the most useful applications of 
electrical science, and that he Iras given very extensive practical 
information on this part of his subject. We cannot attempt to 
convey more than a general idea of the antple details this por¬ 
tion of the work contains. The followiirg is extracted from the 
description of a lightning conductor, p. 224. “ The conduct¬ 

ing rod or rods (for if the building is large there should be se¬ 
veral) should be formed of copper or iron, three quarters of an 
inch thick. Its upper extremity should be acutely pointed, 
and rise three or foiur feet'above the highest part of the building. 
The parts of which the rod is formed should 1^joined closely; the 
ends that are applied to each other being screwed together. All 
the nietuilic of the roof should be connected with the rod, 
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and it should pass down in as direct a line as possible, and pe* 
netrate several feet below the foundation, from which it should 
be inclined outward. The underground part of the conductor 
is better formed of copper, to prevent its d^cayj it should bp 
connected, if it possibly can, with a moist stratum of earth or 
with a large body of water. The penetration of the conductor 
to some depth below the level of fdiindatiQj^^.will in many 
instances procure this advantage for it. is some¬ 

times made wholly of copper, it roay th^n be thihil^ than if 
made of iron : for a stationary conductor, I should conceive that 
a copper rod of half an inch thick wo^}d answer every required 
purpose ; and there is little doubt that a less quantity -of metal 
made into a hollow tube so as to increase its superheies would 
be etjually or even more effectual. Conductors fof ships have 
been made of chains (which are highly iinproper) and of cop¬ 
per wires which are easily attached; but they are with equal 
ease detached ; and I have been informed by several captains, 
t|iat in many ships furnished with such conductors, they are kept 
in an inactive state packed up below during long and hazardous 
voyages. For this reason it would be better that fixed con¬ 
ductors should bp employed; they might I should conceive be 
attached to the mast, and where motion is required an inter¬ 
ruption should be made in the inflexible conductor, and its parts 
be connected together by a length of spiral wire, which would 
be at once perfectly continuous, and sufficiently flexible to yield 
to every necessary movement.^* 

Conductors for ships will be much more effectual if they are 
connected with a strip of metal surrounding the deck, and con¬ 
tinued to the copper-bottom. Carriages which afe usually fil¬ 
leted round with metal for ornament, may be rendered very se¬ 
cure if these strips are connected with each other, and continued 
over every edge, so as to surround the prominences of the carnage 
completely, a metallic communication being continued from them 
to the ground. In the open air Mr. Singer advises that shelter be 
not sought beneath a high tree, or building, but considers a di¬ 
stance of twenty or thirty feet from thorn as rather an eligible 
situation. He particularly insists on the necessity of avoiding 
every approach to large masses of w'ater, and even to the stream¬ 
lets which may have resulted from a recent shower; for they are 
all excellent e(mductors,-and likely to determine the direction of 
the explosion. In a house, the partial conductors which usually 
detennine tl>e course of the discharge are for the most part the 
appeiulaues of the walls and p.artitions ; the most secure situa¬ 
tion, theiefine, is the\nidd!c of the room j and this may he ren¬ 
dered more so, by standing on a glass-legged stool, a mattress, 
pr even ^ thick woollen hearth-rug. The middle story is the 

most 
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most secure: for explosions sometimes occur from the earth to 
the Clouds; and many instalnces are on record in which the Imve^ 
story of a building has been the only part which has sustained 
injury ; hence it is absurd to take refuge in a cellar, or cave, &c. 
Chimneys are excellent conductors, from the soot or charcoal 
with which they are lined : consequently it is essential to avoid 
any approad^ .tu ^Jtie fire-place: and the same caution is nece**- 
sary with to^t furniture, bell wares, and extensive sur¬ 

faces of bf every'descriptiou. In a carriage, the precaution 
of keepritg; at some dislauce from its back and sides is also acl- 
vnsable.';. several rlyrkti^ of the thunder-storm are show’ii 
to be closely inritated by a proper use'of the electric.al apparatus; 
and the source of the.yast accumulations of electricity by wdueh 
these phenomena are |)roduced, is traced to the circulation of wa¬ 
ter in the atmosphere; hence thunder occurs most frequently in 
summer, and storms are most tiemendons in all situations where 
the Run*s influence operates to the greatest extent. The exact 
nature of these natural processes of excitation is at present far 
from being clearly understood ; but the analogy betw'cen thorn 
and many of our artificial methods is clearly <le.scribed in the 
following observation of our author :—“ The different electrical 
state of different parts of the atniosjrherc, obtains principally in 
the masses of vapour or clouds that float in it; and the origin 
of this electricity, as well as the cause of its various changes, is 
probably to be traced to the mutability of these masses ; for it 
has been seen, that change of form, heating and cooling, fric¬ 
tion, and the contact of dissimilar bodies, are the artificial sources 
of electrical excitation, and the clouds experience in succession 
the operation of all these causes.” The o[>inions of Volta, 
Sauwure, De Luc, &c. arc given with great impartiality, and 
as fully as is consistent with the nature of the work. , 

The phenomena of the northern lights, and other luminous ap¬ 
pearances of the atmosphere, are uLo treated at some length ; 
and this section deserves notice for the clearness with which the 
various facts arc stated. The author shows a marked distinction 
between the larger and smaller meteors. He considers the lat¬ 
ter as very nnak»' 40 us to the appearances of electricity ; but the 
larger meteors he regarfls as incapable of explanation in the pre¬ 
sent state of our knowledge. 

In describing the means of observing atmospherical electricity, 
an account is given of a very remurkablc*<Upparatus ,for that pur¬ 
pose, which has been recently cousTiucted by our correspondent 
Mr. Crosse of Broomfield. It is describe^ as “ consisting of 
copper wire, one-sixteenth of an inch thick', stretched aiid insu¬ 
lated between stout upright masts of from 100 to 1; 10 feet in 
Iseight. The most uqwearied exertion has been employed t» 
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give unexampled extent ant! perfection to tliis apparatus: the 
insulated wire has been extended to the extraordinary length of 
one mile and a quarter; and a variety of ingenious contrivances 
have heen applied to preserve the insulation. But the length of 
the wire rendered it so liable to iiyurVy and subject to depreda¬ 
tion, that it has been found expedient to shorten it to 1800 
feet, and until the present time no means , have 8eeu devised 
that sufhcieiitly preserve the insulation dating a dense fog^ or 
driving snow.” 

The apparatus has been preserved in constant activity during 
eighteen months; and a scries of observations have been made 
with it, which afford some very interesting information on the 
subject of atmospherical electricity. The details which Mr. 
Singer has given ^are, however, too extensive for the limits of 
this notice ; and we must refer the reader to the work itself for 
the information they contain. 

1 In pursuing these inquiiies, Mr. Singer has been led to a dis- ^ 
eovery of the first imjjortauce to the practical electrician. It is 
well known that one of the most perplexing cares attendant on 
electrical experiments, is the preservation of the insulating parts 
of the apparatus in a perfectly dry state ; and in moist weather 
this is so far from practicable, that many experiments are from 
I necessity avoided in conserptence. Mr. Singer has contrived 
an arrangement which prevents the free contact of the air 
with the surface of the insulator, and consequently precludes 
the dc])fisIt;on of moisture upon it, and preserves it in a proper 
slate for use under nearly every variation of weather. The 
gold-leaf electrometer constructed on this principle becomes 
a truly valuable instrument: it retains its electricity for a con¬ 
siderable period ; and as it scarcely ever recpiircs to be warmed 
or w'ij)ed, is much more useful, autl Icvss liable to be deranged, 
tiiau in the old construction. The description which is given of 
this method of insulation is nearly confined to the development 
of its general principle, and is by no means so exfensive as we 
could have wished; for we deem it one of the most useful dis¬ 
coveries in practical electricity which has come under our notice 
for some time. 

The experiments of Nollet and others on the action of elec¬ 
tricity on organized bodies are mentioned as introductory to the 
practice of medical electricity, w'hieh is developed with much 
sdtiU .within very moderate limits : an account of tlie torpedo and 
gymuotus^ which comprises the most interesting facts that are 
at present known ctmeerning those animals, precedes a detail of 
the experiments of ^Ivani, Volta, and others, to the period at 
which the latter produced his extraordinary invention of the 
Voltaic battery. This part of the subject is not ..extensive, but it 

appears 



Notices respecting Nsw Books. 13^ 


nppftars explicit and impartial. Mr. Singer has given it under 
the general title of Galvanism', because it originated entirely 
with the experiments of the learned pr(tfessor of Bologna. Under 
the arrange nent whifih-is here given to it, Galvanism certainly 
forms a very proper intioduction to the fourth and last part of 
A'tr.Singer’s wdrk,which has for its subject “Voltaic* electricity.” 
This subject, the most novel, and to many the most interesting 
before ns, is discMissed in four chapters under the following titles: 

Chap, i . Structure, of the VpUaic apparatus, and nature of its 
electi’ical- phenomena. 

Chap. 2,. Oti the chemical effects of the Voltaic a]))>aratus. 
Chap. 3 Extensive agency of the Voltaic ajiparatus as an in- 
.^trument of chemical analysis. its iuiiiicnce in ihe evolution of 
light, and the production of heat. 

Chap. 4; Sketch of tlie state of theoretical^ knowledge in Vol¬ 
taic electricity. Strnctura anti properties of the tlet lric colniuii. 
The ctm^tniction of the various parts of the Voltaic apparatus'^ 
is dcscri!)ed in clear terms, and a particularly full account of the 
process of cementing the trough is given. 

The author piefers the original trough of Cniicksliank to that 
formed on the princif.le of the couron/w de lasses, which is at 
present so much in use. In tlie former, all the plates being acted 
on at one surface only, each produces its full proportion of effect, 
and continues for some time active : in the latter, one surface 


of the zinc is wasted to very liit!e purpose; the acid is sooner 
saturated, and its action is conseoijentlv uiore transient. To de^ 
inonstrate the electrical errbets ot the Voltaic balteiy, Mr. Singer 
emolov’s river water only, as the ine^cliuin of connexion between 
his plates, and finds it jrreferaMe for this purpose to any acid 
mixture. “ With a “eries of oO groups a delicate gold-leaf elec¬ 
trometer will be affected without the aid of the condenser. With 


100 pairs the divergence of tiie gold-leiives is “uliiciontly distinct; 
«iind with a series of 1000 groups e\en pith balls are made to di¬ 
verge. In these experiments, a wire proceeding from one extre¬ 
mity of the battery is to be (*onnccte<l with the foot of the electro¬ 
meter, whilst a wire |)rocce(lingfrom the (j})posite end is brought 
to touch its cap. The electricity of the zinc side is alway.s po¬ 
sitive j that of the fo))per side always negative.” By employing 
neater in his Voltaic ajiparalus Mr. Singer has discovered th^ 
the powers of that apparatus may be accinnulated in an electrical 
battery, which, when connected with it, will always be charged 
more highly than the apparatus itself, producing loud sparks, 
and burning metallic leaves, when the Vq^taic series employed 
to commuuicate the charge to it has no such pov/er alone. 
Thi.s method of employing the Voltaic apparatus is a very ex- 

eelicnt 
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eellent one j for it rriaintains'its action without any, renewed at* 
tention for months, and probably for years: and as the effect in¬ 
creases with the number of plates employed, Mr. Singer suggests 
that, by employing 50 or 100,000 plates, a considerable charge 
might be constantly kept up in an electrical battery, and that at 
no expense but the first cost of the apparatijsj which would be 
sulficient if formed of ])lates two inches si|nare. 

In noticing tlie chemical action of tlie Voltaic apparatus it is 
remarked, that its operations are very different to those of com¬ 
mon electricity, which arc usually attended by mechanical actibn, 
and rarely by any unequivocal production of heat; whilst in the 
Voltaic apparatus wlien no light is evolved an elevation of tem¬ 
perature may be usually observed: and when by its intense ac¬ 
tion there is a copictws evolution of light, heat is produced in a 
superior degree to that which results from any other process of 
art. When metals arc revived from tfieir solutions by Voltaic 
■electricity, it is noticed as a singular fact, that none but lead, 
riii, and silver, appear as brilliant metallic vegetations. The 
varioiis experiments of decomposition and transfer, with the iti^ 
tcres^^ing discoveries of Sir H. Davy, are detailed with great ac- 
furacy and perspicuity, accompanied by occasional observations 
of the author which tend considerably to the elucidation of tlie 
subject. So much information is indeed included in this part 
of the work, that we have no w’ish to lessen the interest it is cal¬ 
culated to excite, by giving a series of abridged extracts from 
that which should he read in its oompl'ete state. Considerable 
attention is given to the experiments and observations of Dr, 
Wollaston, Sir H. Davy, and others who have made useful re¬ 
searches on the subject. The facts throughout appear fb be 
stated with great impartiality, and the remarks and experiments 
of the author evince a very perfec t acquaintance with his sub¬ 
ject, and habits of research and impiiry which capnot fail to 
render an essential service to the cause in which they are era-’*? 
ployed. We are pleased to observe that no attempt is made to 
add to the various hypotheses that have been advanced to ac¬ 
count for the phetiomena of Voltaic electricity: the experiments 
and observations of the author appear rather to support the 
opinions of Volta; yet no hyjiothcsis is insisted on, hut the 
defici^es of the principal ones lliat liavc been proposed are 
iioticmP^'cry free!}’, and with a spirit liighly characteristic of the 
independeht feelings of the writer. 

The ingenious analysis of the Voltaic apparatus by our valu¬ 
able correspondent, M. De Luc, is noticed with considerable ap- 
prdbatioii by Mr. Singer, who has extended the exp^iments of 
^at venerable philosopher, and confirmed^ the acciuracy of hi$ 

results. 



Notices respecting New Books, 141 

ff'sults. He considers them of the greatest itnportance, as de- 
hniug inost'accurately the really efficient -parts ot the Voltaic 
apparatus^ aiid providing a source of perpetual electrical action^ 
which may hereafter prbvc very highly useful. 

Supplement to the Foiirth and Fifth Editions of the Encyclo-^ 
pcedia BrUsnaicaf Voluftne I. Part f. with a Preliminary Dis¬ 
sertation^ ** exhihiiing a' general View of the Progress of meta- 
physicalj 'etliical, tthd political Philosophy since the Revival 
of Letters in Europe. By Dtigald Stewart, Esq. F.R.SS. 
Loud. & Edin., &c. &c,” Edinburgh : Constable and Co. 

We notice the above most valuable publication, chiefly with .*i 
f lew to, call the attention of our readers to the very learned atid 
copious dissertation on the progress of human knowledge, which 
Professor Dugald Stewart has prefixed. 

To follow this elegant writer and profound scholar seriatim ft 
through his enumeration of those who have contributed to the, 
advancement of science and philosophy ainec the revival of let¬ 
ters would far exceerl the limits wl\ich we have prescribed to 
ourselves in this department of our work; but we have been so 
smitten with tlie eloquent and comprehensive review which Mr, 
Stewart has given of the philosophical life and writings of the- 
great Bacon, that we ])iesuine to tliink that our readers will 
consider some extracts from that part of the preliminary disser¬ 
tation as affording an intellectual treat of rare occuiTence. 

‘‘ The state of science,” the author philosophically observes, 
towards the close of the sixteenth century presented a field 
of observation singularly calculated to attract the curiosity and 
to awaken the genius of Bacon j nor was it the least of Lis per¬ 
sonal advantages, that, as the son of one of Queen Elizabeth's 
Hiinisters, he had a ready access, wherever he went, to the most 
^enlightened society in Europe. While yet only in the seven¬ 
teenth year of his age, he was removed by his father from Cam¬ 
bridge to Paris, where it is not to be doubted that the novelty 
of the literary scene must have largely contributed to cherish 
the natural liberality and independence of his mind. Sir Joshua 
Reynolds has remarked, in one of his academical discourses, that 
* every seminary of learning, is surrounded with an atmosphere 
of floating knowledge, where every mind may imbibe somewhat 
congenial to its own original conceptions.' He might have 
added, with still greater truth, that it is an atmosphere, of which 
it is more peculiarly salutary for those who have been elsewhere 
reared to breatlie the air. The remark is applicable to higher 
pursuits than were in the contcmplatiou of this philosophical 
artist; and it suggests a hint of no inconsiderable Value for the 
education of youth. 


“ The 
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“The merits of feacon, m ,thti father of .phi* 

losophy, are so universally acknowledged, su- 

perOuous to totich upon them here. The he has 

struck out in various branches of the philosophy of mind, have 
been much less attended to; although the whole scope and te¬ 
nor of his speculations shoAV^, that to this study his genius was 
far more strongly and happil)’ turned, than to that of the ma¬ 
terial world. It was not, as some seem to have imagined, by'-' 
sagacious anticipations of particular discovertesi after'w:ards to h«r 
made in jihysics, that his writings have had so powerful an in- 
llnencc in acrclcrating the advancemetit of that science. In the, 
extent and acciuiicy of his physical knowledge, he was far in¬ 
terior to many of his pi edecessors ; but he surpassed them all 
in his knowledge of the laws, the resources, and the limits of 
die himiiin understanding. The sanguine expectations with 
which he looked forward to the future, u’erc founded solely, on 
his confidence in the untried capacities of the rnhid; and on a 
conviction of the possibility of invigorating and guiding, by means 
of logical rules, those faculties which, in all our researches after 
truth, are the organs or instruments to he employed. ‘ Such 
rules,’ as he himself has observed, ‘ do in some sort equal 
men’s wits, and leave no great advantage or jrrc-eminence to the 
perfect and excellent motions of the spirit. To draw a straight 
line, or to describe a circle, by aim of hand only, there must be 
a great difiTerence between an uii.steady and unpractised hand, 
aind a steady and practised; but to do it. by rule or crmipass it 
is much alike.’ 

“ Nor is it merely as a logician that Bacon is entitled to no¬ 
tice on Itiie present occasion. It w’OiilJ be diihenk to name an¬ 
other writer prior to Locke, w'hose works are enriched with so 
many just observations on the intellectual pheenomena. Among 
these, the most valuable relate to the laws of memorv, and of 
imagination; the latter of which subjects he seems to have 
studied with peculiar care. In one short Init beantifnl paragraph 
concerning poetry (under which title may be comprehended all 
the various creations of this faculty) he has exhausted every 
thing that phiio.s«phy and good sense have yet had to offer, on 
what hag^^n since called the Beau Ideal ; a topic, which has 
furnish^l^BCasion to so many over-refinements among the French 
critics, and t .0 so much extravagance and mysticism in the clouds 
capi metaplwsics of the new German school. In considering 
iraaginationls connected with the nervous system, more pard- 
cul^y as connected with that species of sympathy to which me¬ 
dical, wrilt^rs have given the name of imitation^ he has suggested 
sume.ve !7 iin|>6d;ant hints, which none of bis successors have 
hitherto prosecuted; and has, at the same time, left an exanij)le 
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of cautious k^ivy, worthy to be studied by all who may attempt 
to invfistl^ate^e laws regulatiug the union between mind and 
body. His illustratiou of the different classes of prejudices 
incident to human nature, is, in point of practical ntility, at least 
equal, to any thing on that head to be found in Locke; of whom 
it is impossible to forbear remarking, as a circumstance not 
easily explicable, that he should have resumed this important 
discussion, without ,onoB mentioning the name of his great pre¬ 
decessor. The chief improvement made by Locke, in the 
further prosecution of the argument, is the application of Hobbes’s 
theorj'of association, to explain in what manner these prejudices 
are originally generated. 

** In Bacon’s scattere<l hints on topics connected with the 
philosophy of the mind, strictly so called, nothing is more re¬ 
markable than the precise and just ideas they display ot the pro¬ 
per aim of this science. , He had manifestly refiected much and 
successfully on the operations of his own understanding, and had 
studied with uncommon s’.gacity the intellectual characters of 
others. Of his reflections and observations on both buhjects, he 
has recorded many important rcsnlts; and has in general stated 
them without the sliglitest reference to any physiological theory 
concerning their causes, or to any analogical explanations founded 
on the caprices of metaphorical language. If, on some occasions, 
he assumes the existence of annual spirits, as the mediuin of 
communication between soul and body, it must be remembered, 
that this Wfis thm the universal belief of the learned ; and that 
it was at a mucii later period not less confidentlv avowed by 
Locke, Nor ought it to be overlooked (I mention it to the cre¬ 
dit of both authors), thjit in such instances the_,fac/ is commonly 
80 stated, as to render it easy for the reader to detach it from 
the theory. As to the scholastic ijuestions concerning the na¬ 
ture and essence of mind,-—whether it be extended or unex- 
teuded ? whether it h-n'c any relation to space or to time? or 
whether (as was contended by others) it exist in every vbi, but 
in no place f-«-Bacnn has uniformly passed them over with silent 
4J0titeinpt; and has probably coiitiibutcd not less eflTcctually to 
bring them into general discredit, by this Indirect intimation of 
his own opinion, than if he had descended to the ungrateful 
task of exposing their absurdity. 

“ While Bacon, however, so cautiously avoids these unpro¬ 
fitable discussions about the nature of mind, he decidedly states 
bis conviction, that the faculties of man differ not merely in de¬ 
gree, but in kind, from the instincts of the brutes. ‘ I'do not, 
therefore,’ ha observes on-one occasion, « apjirove of that con¬ 
fused and promiscuous method in w'hich philosophers are aceus- 
lometf to trcfit of pneumatology j a- if the human soUl ranked 

above 
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above those of brutes, merely like the sun .or 

Kke gold above other metals/ *'if ' 

Among the various topics started by 
deration of future logicians, he did not omiocit fWbat may be 
justly regarded,-in a practical view, as the most interesting of 
all logical problems) the question concerning tlie mutual infiii-^ 
euce of thought and of language on each other. ^ Mcn believ^' 
says he, * that their reason governs it bftfn 

happens that words have power enough rea^.* 

This aphorism may be considefed as the>text of by fat the imnu; 
valuable part of Locke’s which relatiM to Idie 

ini|>erfections and abuse of vi^rds ) H \vaa iiot.'tiU^within the 
last twenty years that its depth ai'id importanoe were perceived 
in all their extent. I need scarcely say, I allude to tlie 
excellent. Memoirs of M. Prevbst and of M. Degerando, ‘ On 
^igns considered in their Connexion with the Intellectual Ope¬ 
rations.’ The anticipations formed by Bacon, Of that branch of 
modcrii logic whicli relates to vnivcrml grammar, do no lesa 
honour to his siigncity. ‘ Grammar,’ he observes, ‘ is of two 
kinds, the one literary, the other philosophical. The foimer has 
for its object to trace the analogies running through tlie structure 
of a particular tongue, so as to facilitate its acquisition to ft 
foreigner, or to enable liiin to sjieak it with correctness and 
purity. The latter directs the attention, not to.the analogies 
which words ht ar to v^ ord*-, but to the analogies which words 
bear to things or, as he afterwards explains himself more 
clearly, ‘ to language considered os the simsible portraiture or 
image of the moiital processes.’ In further illustration of these 
hUits, he takes notice of the lights which the different genius of 
tliffereiit languages reflects on the characteis and habits of those 
bv whom they were respectively spoken. ‘ Thus,’ says.he, * it 
is easy to perceive that the Greeks were addicted tt) the culture 
of the arts, the Romans engrossed with ^Ise conduct of affairs; 
inasmuch as the technical distinctions introduced in the pro¬ 
gress of refinement require the aid of compounded words; while 
the real business of life stands in no need of so artificial a phra'^eo- 
logy.* Ideas of this sort have, in the course of a very few 
vears, already become common, and almost tritical j but how 
different was the case twa centuries ago ! 

With thifese sound amPenlarged views concerning the philo¬ 
sophy of the mind, it will not appear surprising to those who 
have attended to the slow and irregular advances of human rea¬ 
son, that Bacon should occasionally blend iucid^tal remarks, 
savouring of the habits of thinking prevalent in his time. A 
curious example of this occurs in the same chapter which con¬ 
tains lilt exeunt definition or description of universal gr ammar. 

‘ This 
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* Thif ‘ is worthy of notice, that the ancient 

of declensions, of cases, of conjugations, of 
shisilat* inflections: v^du'le the tnodern, al¬ 
most esjtirel^di^lute of these, indolently a< coni|)lish the same 
purpose bv the he!{> of prepositions, ainl of auxili.sry verbs. 
‘Whence,* he continues, * maji' be infeiTe<l (however we may 
flatter ourselves with the idea of our own supeiifuity), that the 
human i'iti'll^iP|^M\rnuch tn^e iicute and subtile m aneiciit 
thaii it naw^^|&|ern tinies * How very unlike is this last 
reileetkm of;j^iM:dn*s writings! It seems, in¬ 
deed, of Mr. Harris and 

of Lord Monb^i^il $' it Jhas; nceordingly hcou sanctioned 
with the appmMioi^^’^of botJj/tliese learned authors. If my 
memory does not.^feeive me, it is the only passage in Bacon's 
works, which Lord Monboddo has anywhere condescended to 
quote. 

“ The .e observations afford me a convenient opportunity for 
Temarknig the progress and difFusion of the ph'ilosophicnl spirit^ 
since the beginning of the seventeenth century, in the short 
passage just cited from Bacon, there are involved no less than 
two capital errors, which are now almost universally ranked, by 
men of education, among the grossest prejudices of the muhi- 
tude. The (uie, ll.ai the declensions and conjugations of the 
ancient languuges, and t!ie modern substitution in tlicir place 
of prejn>sitio 'S and auxiliary verbs, are, both of them, the deli¬ 
berate and systematical contrivances of speculative gratniuarians; 
the other (still less analogous to Bacon*s general style of rea¬ 
soning), that the faculties of man have declined as the wwld 
has grown older. Both of these errors may l>e now saitl to have 
disapjie.'ired entirely. The latter, more particularly,^ must, to 
the riling generation, seem so absurd, that it almost lequircs an 
apology to have mentioned it. That the eapacrtles of the hu¬ 
man mimi have lieen in all age''- the same ; ami that the diversity 
©f ph»enomen% exhiinU d hy our species is the resuit intMcly of 
the different circinnscances in which men arc placed, has been 
long received as an iucontioveriihle logical maxim; or rather, 
such is the induenec of early iii'l iie'.ion, that w'e are apt to re¬ 
gard it as oneot the most oovioU' •sug;>cstions of common sense. 
And yet, till al)out tire time of Moiuc,s{|uieu, it was by no means 
so genei-illy recognised bv the ieanied, as to haveia’sensible in- 
fluem'c Oil the fishionaiiie tom- <n‘' toiuking over Europe. The 
UppIieaMoii of ihis tmi huoental arri leading i 'ea to the natural 
or thraffthnl hntouf t soyirty in all its various aspects;—to 
the history of language , oftlie arts, of the sciences, of laws, of 
government, of manners, and of religion,—is the g^ory 

df the latter half of the eighteenth century ; anff'^^bffns a cha- 
Vol, 47 . Nu. 214. Fe^. ly lU. Iv racteriMical 
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rattcristical feature in its philosophy, which even the imagina¬ 
tion of Bacon was unalile to foresee. | 

It would be endless ro partitnilarizc the origiital shggestions 
thrown out l)y J3a(*on oii tojiics connected with the science of 
nund. The few passages of this sort already (jnoted, are pro¬ 
duced merely as a specimen of the rest. They arc by no means 
selected as the most important in his writings; hut, ai they 
happened to he tliose which had left the strongest impression on 
my memory, 4 thought them as likely as any other, to invite 
the eiuiosity of my readers to a careful examination of the rich 
mine from which I’ic y : it? extracted. 

‘^The ethical fii'ajinsuifms (»f Bacon are almost entirely of a 
jjraclieal nituie. Of the two theoretical tiucstrons so much 
agitated, in hotli of tliis island, during the eigideenth cHi- 
tiuy, eonceruine- i!ie nr'nnipfe and the olject of moral aj)proba- 
tioji, he lias said iioti.ing; hut he has ojicned some new and in- 
^terctjting views with K^pect lo the infiuenee of n/s/ro?? and tiic for¬ 
mation of l<abit.s\ — a most important article of moral p'nloso- 
p!iy, on which [‘e has enlarged moic ahlyand more usernlly than 
any writer since Aristotle. Under the same head of I'jl/tii.s may 
be mentiorn’d the ^/na!! vohnne to which he has given the title 
of Essf/j/s; thebcNt known and the most popular of jdi his works. 

is also one oi‘llu)se where liie suj)ei iority ofhi.s gtuius aijpear.s 
to the greatest a(hunt.ig; the novclly and depth of his re- 
liections olt-m v* eehing a stroc.g relief fia.ni t!ie triteness of his 
subject. It may he load from liegiiming to end in a few liours, 
—arid yet, ah or the t\vet)ti''th perusal, one seldom ftiiU to rc- 
nnnk in it stnnclhing oveilooked hefore. This, indeed, is a 
c}mr;u‘tcri'-tic of all Ua.Cim’s writings, and is only to be accounted 
for by the inexhaustihio aliment the} riirnish to our own thoughts, 
and tile .syn.jiatiietic aetivitv they iinjiart to our torpid'faculties. 

‘^•Ttie sngge’.timis of Baeon for the iiuprovement of political 
})hll'jsOjih}, exhibit as strong a contrast to the narrosv rystems 
of coiitemnorarv stalesmeu, as the imliictivc logic to that of the 
schoois. How profound andi eom{)! ehcr.sive are the views ojiened 
in the fehowing passages, wlien compared witli the scojie of th.e 
ceiebr&tod treatise De Jure Ui Hi et Puds! a w’ork which was 
fir ,t imlvlished ahout a year before Bacon’s dcatii, ami which 
eontiuiied, for a h'mdred and fd'tv years afterwards, to he regarded 
in all f-he prbWstant nniverxities of Europe as an inexhaustible 
trea nre of moral and jni i^’n inlential wisdom ! 

‘ Tl^e ultimate oliject wliich legislators ought to have in 
view, and to rvhich all their enactments and sanctions ought to 
be subservient, is, that the cicizevs may live happily. For this 
ffjkpos^f it is neces-ary that they should receive a religious and 
pious erlucation; that they shonld be traia^d to good morals y 

that 
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that they should be secured frotn foreign enemies by proper mi¬ 
litary arrangements ; that they should be guarded by an efFeetual 
police against ^seditions and private injuries^ lirat they’ should be 
loyal to gfivernment, and obedient to magistrates ; and finally, 
that they should abound in wealth, and in other national re¬ 
sources.’—^ The science oi' such matters certaiidy belongs more 
particularly to the province of men who, hy habits ol public 
business, ha''e been led to take -a couipnMK'Usive survey or the 
social order 5 of the interests of the comuiu:iIty fsf^Urge ; of tlic 
in’cs of nat'Ui'ul equity; of the manners of ikUIous : of the dif¬ 
ferent forms of government; and who are ihui prepared to re:> 
son coiiccining the wisdom of laves, both from eonsideriilions of 
justice and of policy. The great desideratum, accordingly, is, 
by investigating the prineijih s of nniural justice, and those of 
poluieat erpedkoscy, to exhibit a theoretical model of legisla¬ 
tion, which, while it serves as a standard for estimating the 
comparative excellence of municipal code.ss, may suggest hints i 
for their eorrcction” and improvement, to such as have at heart 
llie welfare of mankiiui.’ 

“ How precise the notion wa^i that r>aeon had formed of a 
philosophical system of jurisprudence (with which as a standard 
the municipal laws of diirerent nations might he compared}, ap.* • 
pears from a remarkable exurew-ion, in wliich he mentions it as« 
the projicr business of those ul.o might attempt to carry his 
plan into otreution, to iiivestii’;iit<‘ those ‘ /eges hffinu, ex qui- 
bns inforinatio jieti [xissir, qni<l in siuguli.'' legibus hesn*. aut per- 
perrun {lositurn aut coustitiituin sit.’ i do not htmw if, in Ha- 
con’s ]u‘{'phetie anticipati.ons of the futuie juogress of physics, 
ti'.ei’p I;C anything more eb.arruj'.eristieai, huih of the grandeur 
and of the justness of his eon-; r’ptmto, than tins short defuiititm; 
’.rmre* particularly, when v.e ccui'-ider how nuiily (hotins, in a 
wo'k profeshuilly o'evoted to tins very inquiry, v, as soon after to 
ivander fiom the right in consequence of his vague and 

wavering hlea of the aim of ins res-:.ai c'lu‘s. 

“ The sagacity, however, displ.iyed in these, ami various cJlhor 
]in,ssu{';es of a. simdar j'upoit, can by no means be duly appre¬ 
ciated, without aliemliug, tlic same tiiuo, to the catitious and 
teinjieratc masiins so fi- ujUv-ntly inculcaHul by the ant''ior on the 
ruhject t)f jiolitieal iimovatioii, ‘ Astubbcin retention of cus¬ 
tom-. is a tiirbuleiit thing, not less than tlic. iuirodnction of new.* 
—‘ 'rime is the greatest innovator; shall we then nut imitate 
time, which innovates so silently as to mock the sense ?’ Nearly 
coimeetcd with these aphorisms, arc the profound reflectiems in 
the first book De yhigmcntis Scieniiai mn, on the necessity of 
aceominodating every new institution to the character and cir¬ 
cumstances of the jjeople for whom it is intended | and on .the 

K 2 ‘ peculiar 
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peculiar dang’cr winch literary men ran of overlooking this con^ 
v'‘ideration, from the familiar acquaintance they acquire, in the 
cfuirse of their early studies, with the ideas and .sentiments of 
tijc ancient classics. 

“ The remark of Bacon on the systematical policy of Henry 
\')T. was inauife: tly fcu^jgcstcd by the .same train of'thinking* 
* His laws (whoi>o marks them well) were deep and not vulgar; 
rot made on the spur of a particular occasion for the present, 
hut out of j)roi^dence for the future y to make the estate of hi« 
people btill more and more happy, after the manner of the legis¬ 
lators in ancient and heroic times.* How far this noble eulug/ 
was merited, cither by the legislators of antiquity, or by the 
jijodeni prince on whom Bacon has bestowed it, is a que.stion of 
little aioinent. I quote it merely on account of tbe iinpcrtauS 
philosophical distinction which it indirectly marks, between 
‘ deep and vulgar j’ the former invariably aiming tf> aceom- 
Iplish their end, not by giving any sudden shock to the feelings 
^nd interests of the existing generation, but by allowing to na- 
I'.h'al causes time and opportunity to operate; and by removing 
those artificial obstacles which check the progressive tendencies 
of society. It is probable that, on this occasion, Bacon had an 
.eye more particularly to the memorable statute of alienation ; 
ito the ejects of which (whatever were the motives of its author) 
the above description certainly njiplics in an eminent degree. 

** After all, however, it must he acknowledged, that it is rather 
n his general views and maxims, than in the details of bis po¬ 
litical theories, that Bacon’.s sagacity npjiears to advantage, llis 
notion.s with lespoct to commercial policy seem to have been 
more peculiarly erroneous; origincting in an overweening opi¬ 
nion of the efficacy of law, in nuittcis whore natural cfiuses ought 

be allowed a free operation, it ol)stTved by Mr. Hume, 
that the statutes of Henry VII. ndatijig to the police of his 
kingdom, are generally contrived with more judgement than hi.i 
commercial reuulatioiis. The same writer adds, that * the more 


simple ideas of order and equity are sufficient to guide a legis¬ 
lator ill everything that regards the internal admiiiistiation of 
justice; but that the princijdes of commerce are much inure 
complicated, and require long experience and deep reflection to 
be well understood in any state. The real consequence is there 
often contrary to first appearances. No wonder that duri.ug 


the reign of Henry Vi I. these matters were frequently mistaken; 

it may safely be affirmed, that even in the age of Lord Ba- 
CTh very imperfect and erroneous i!:|eas were formed on that 
hubject.*' 

instances mentioned by Hiitite in ebnfirmation of these 
l^eral remarks, arc peculiarly gratifying to those w’ho hai e a 
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plejiMire in tracing the i-law Jbut certain progress of reason and 
iihcrality. * During the reign/ f-ays he, ‘ of ilemy VII. it was 
prohibited to export hoi;'ses, as if that exj)ortation did not en¬ 
courage the breed, and make them more plentiful in the King¬ 
dom, Prices were also affixed to woollen clotlw, to caps and 
hats, a)id the wages of labourers were regulated hy law. It 13 
evident that ilieie rnnlten ought always to be hft Jre€j and L? 
h/truiied to the common course cf buswess and cnmnioce '— 

* For a like reason,’ the historian continues, ‘ law enacted 
against inclosiires, and fur. the keeping np of fann-hodoes, 
scarcely deseive-3 the, praises bestow’ed on it hy Lord llacon* It 
husbandmen understand a 4 >ricnlture, and have a ready vent lor 
their commodities, we need not dread a diminution of the people 
e.mployed in the country. During a century and a half after 
this period, thcjc was a frequent reiiewal of laws and t‘dicTs 
against depopulation; whence we may infer, that none of them 
were ever executed. The natuial course of improvement at last 
provided a remedy ’ 

**■ These acute and f!eclsi’'e strictures on the impolicy of sonie“' 
laws higldy a|)pla\uled hy ilacon, while they strongly illustrate 
the narrow and mistaken views in {lolitical ceconorny entertained 
hy the wisest statesmen and philosophers Uvo centuries a^o, affoid , 
at the same time a proof of t lie general difl’iision which has sino« 
ts.ken place among the peojjje of (iroat Britain, of juster and 
more enlightened opinions on this important branch of legisla¬ 
tion. Wherever such doctrines find their way into the page of 
history, it may be safely inferred t'nat the public mind is not in- 
(li'ipoaed to give them a welcome reception. 

“ The ideas of B.icon concerning the education of youth, 
were such as niiglit be expected from a philosophical statesman. 
Dn the conduct of education in general, wlilt a view to the de¬ 
velopment and improvement of the iiucllectnal citaracter, he hp.s 
•suggested various useful hints in dilforent iiails of his works ; but 
what I wish chiefly to reimnk at present is, the paramount im¬ 
portance whicii he ha'* attached to the education of the people, 
—comparing (:is he has repeatedly done) the effects of early cul¬ 
ture on the niulerstandiiig ami the heart, to' the abundant har¬ 
dest which rewards the diligent husbandman for the toils of the 
sparing. To this analogy he seems to have been particularly 
anxious to attract the attention of his readers, by bestowing on 
education the title of the Gear vies the mind; Identifying, by 
a liappy and impressh/c metajihor, the two proudest functions 
intrusted to the' legislator,—the encouragement of agricultural 
iiidustry, and the care of national instruction. In both instances, 
the legislator exerts a power which is literally productive or 
creative} eomjieJling, in the one case, the iinprohtable desert 
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to pour fourth its latent riches; and in the other, vivifying the 
dormant seeds of genius and virtue, and redeeming from the 
neglected wastes of human intellect, a new and unexpected ac- 
eessi(ui to ihe common iiihcntance of mankind. 

“ When from s«<‘h speculations as these wc descend to the 
treatise De J;frc BalU el Poxh, the contrast is mortifying in* - 
deed. And yet, so much better suited were tilt* talents and nc-* 
cornplisluneiits of (irotius to the taste not only of his content- 
poraries but of their remote descendants, that, while the merits 
of Bacon failcfl, for a century and a half, to command th.e ge¬ 
neral admif.ition of Eiiroj)e, Grotiiis continued, even in our Bri¬ 
tish unhci sitie*^, the aeknowledgcd oracle of jurispiudenee and of 
ethics, till long after the death (tf Moiitesrpiieu. Nor was Bacon 
himself uiiappviKed of the slow growth of bis jtosthumous fame. 
No writer seems ever to h.ave feit more deeply, that he properly 
belonged to a hiKr luid more enlightened age;—a sentiment 
;,Wiiieh he lias pathetically expressed in tiiat clause of his testa- 
(inent, wiiere he “ hcijneclhs liis name to lUisleAty, after some 
gciicratioiis shf.ll he pa 


Mr. Aecum has iu the prcs^' a third cdliion of his Practical 
Treatise on (ms hie lit. F chihjtiiu, a summary description of 
the aj)p.aratU5 and anichinery lx st c:;k u!atod ior iilumimiting 
streets, house', aed inaimii.ctovic-^', with, coal-gas. W*ith rc- 
iriarks on tin* utli'iy, ; afety, am! g'^'iieral nature of this new 
brandi of ci’.ii acotiomy. Tin work will be published tlie ht 
of jMaicii, 


In t:;o jji' . 
Cm ins c!' il.t' Fin 
nitthod of teachin 
analysis of the tmi 


A new Vv’or 
iicli Langua,: 
g a l.iuguegc 
nan mind.” 


3 - 

\v' 


entitled “ The Elcmcuts and 
beiiig a natural and rational 
itii sciences deduced from tlic 


“ Memoirs of the Ion 
European 'l erkey; tiai.' 
M. de Vauuonjf'oiut, late 


i.iii Ides, and of*thcir Relations with 
-lateu ficrii t!u* original Manuscript of 
Genev; 1 in :h ■ Italian service: with a 


very accurate am! comprciieii.’.ive Map.” 


* 

XXXIII, Pioiecding^ of Lerxnod Sveieiies, 

nOIAL SOCIKTV. 

Feb. 1 and 8 . On these evenings the conclusion of Dr. Wilson 
Phillip's experiments to ascertain the relation between the san- 
'j;\vVil‘,ivo\.\?^ and nervous sysicius, and the gaitgUa, vs’as read. 'I his 

pajier;, 
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paper, wliieh is the third and conelucling nne on tijis curious sub¬ 
ject, ciUercd into a very uidehcld (;1‘ physiologi^;al veseiueh, and 
embraced niany singular conclusions and genend inferences, 
which cannot be adequately detailed in this abstract. Tlie autht)r 
states, that the sanguiferous system can exist indej>endciit of the 
nerves; lint the latter can stimulate the former, or retaid and 
even totally obstruct it. He next tool; an extensive \iew of se¬ 
cretion, as connected with these systems, the gatiglia and spinal 
marrow’. Animal heat he considers a scerctiou. When the Hnids 
secreted by the glands are accumulated, secretion is not there¬ 
fore suspended ; on the contrary, its continuance is necessarv to 
tne healthy state of tlie glands and the other vital functions. 
^ieere(iou and gaivan.sm he tiniiks produce similar cfrects. In 
conclusion the author observed, that in ail Ins exp>'riuieiits ho 
had, wherever it was practieuiile without it-jory to tiie remit, de¬ 
stroyed me yeu'diiility ot t!ic aiinnal pierious to the eounneneo- 
njent ol his operations, and had also avoided ali unnevessar ,• re¬ 
petition of cruel experiments, or any usek v; waste of animal life.* 
He proceeded to lay down some general nnd very judicious lules’ 
to avoid cruelty in inaKing such oxperimejits, ami rci'lectrd, on 
the eonduct of so. no Frcneh physiuKigists in tills respect. Tho 
oOjict, he olnr'.vcd, o.'' s;ich operaiions is the nitlmate advnutngc 


oi ujietv ; if ll.a', iie ohrai » 


it was weal; 


no.s., and not lui-- 
not, it would be wanton 


■uanity, to rejeet or decline tlicrn;^' if 
cruelty, 

A letter from Dr. Diewstcr to the right liononraiile President 
was read, relating-some new exjieiimeiUs on the dmiiile refraetive 
powers of flaam cd' llrnc and nniriatc ol'-mda. iLniv li.u! justly 
observed, that all enst.ns 'nave regular cube.., or te!r \hedrons*;' 
for iheir inle.gr{il moiecnlcs arc dauiid of ;h • jiiojieriv of d,mine re¬ 
tract mg cry.st ds. I'd.dull a id j’iih e<mru-.’v-'rj tjjis ohseis'.’iiion; :,ut 
Dr. ij. l 1 a^ diseovircablnii! iimler pteuli-n eireiimst.mee, tluatc of 
lime and mm iaie of soda liave a douid.e ivfi active power, and 
poliiii/e light. HeJmnn! tlmt a ma-.s <ii Imaie t'f lime, hiivin'*- 
a cube in the centre, but surrounded with didhreut hunts, pe!:i^ 
liml light; but that tiie light ))as.ed through the eiil.'ic^crystal 
without any change. Muriate of siida, some crystals of v, hich 
measured three inches, gave scry fine colours; hivie \vit4i eomple- 
ineiit of led, icd with eomjilcnicnt of vellow, fve. 'This fliscov'cr’/ 
not only eontrihntes to eimfinn the aecmacy of erystsdiography, 
hut will also facilitate its progress, as it must tcmpUimiiy pcrtoiis 
to (lirect their attention to ;rb;aneli of scitiiee so fertile, and so 
curious in its plurnomena, 

I'eb. 15. two inatheiiiatieal papers were laid before the So¬ 
ciety by jirofessor Robertson, F.R.S. but they were of a nature 
not proper for general reading. 

Mr. 
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Mr. Todd, a surgeon in the RoyiU Kavy, presented An accotint 
of his observations made on the torpedo at tlie Cape of Good 
Hope. The peculiar organs of this aiiiiu'ii have l>een descril)e(i 
by the late Mr Hunter. Mr. T. found that v\-l»eu the electric 
organs are often excited they lo-.e their power, and the animal 
dies much sooner. Its first strokes are always the imxst violent^ 
and grow gradually more atid more feeble until qnite exhausted, 
and tiion the animal dies, The author cut open tlie little tubes 
or electric urgaus in the breast; and by this firtwess the animal 
lost its electric powers, but continued to }fv^lmtg<^. then those 
whose electricity vvas entirely cxIuiusted.-Thetorpcnlos subjected 
to these exp“riment’< were smaller than those foiriid in the north¬ 
ern seas, being only from five to eight inches long, and from 
three to five broad. They vtcre caught by the sailors when 
fishing in the iNnal manner while the Lion lay at anchor off the 
Cape. Some of the toip^dos manilested a hind of reliirtance 
to give shocks ; others pajted vvith them very fieely ; 'lienee the 
antiior is inclined to heiicve tliat it reejuires a eonsiderahle effort 
in tliC animal to give shocks, and one wiiieh shorleiis its life. 
Tile* tmpeclos were kept in casks of salt-water, in which they 
lived from two to five days. 

Feb. 21. A short paj’cr by Sir Everard Home was read, con¬ 
taining some observations on the .structure of the teet of some 
lacerta?, particulaily tlie Sir Joseph Hanks, who suffered 

nothing to escape his (tbservation, noticed, while in Batavia, 
that the gecko is a very familiar inmate of the houses ; and that 
it could run along their smootli ciclings, having its back down¬ 
wards, with the greatest ca.se, contr.'iry to the laws of gra\ity. 
He mentioned this cireumslauce to Sir Everard, and also sup- 
jilicd him with a large one weighing three ounces, in order that 
he might examine the structure of its feet The result of his 
inquiry is, that the feel of the gecko liave some reseiiihlauce to 
the actinia of those fish which adhere to t!ic sides of ships j that 
they, at every step, form a partial vaeciuuu below them, wliicli 
thus enable.s them to run witli their back downwards. 

This cvenij|g their imperial highnes.ses the archdukes Joh.u 
and Lewis of Anstria, brtithers of the emperor of Austria, having 
bfen elected at a previous meeting, were regularly introduced as 
fellows of the Koyal Society of LoikIuu for improving uatura! 
kmnvledge. 


KIHWAKIAN SOriKTY OF DUbl.IN. 

Dee. IS. 1S15. A paper ‘‘On some liquid Combinations of 
oxymuriatie Acid, and their Application to the discharging t.f 
Turkey Red in Calico rriutiug,” was read bv D. Wilson, esq. 

IVb. 



planisphere <jf Dendera, 1 j 3 

Feb, 7, I SI 6. A paper “ On a new Process for obtaining pure 
> ilverj with Observations on the Defects ot the Processes hitherto 
employed,’^ was read by M. Doinwan, E'-q. iSecrctiMV. 

We finbear giving any fiuther account of this pii’ ^r for the 
present, as we shall probably be enabled to give it in full in th« 
next month. 

Feb. 21. A ballot having taken place, the following gentle¬ 
men were elected officers for the current year; 

: President, 

Hon. George Knox, M. R. I. A, 

- ‘ Pice Presidents. 

J.Ogilby, M.D. ' ( R. Blake, M.D. M.R.I.A. 

Secretary and Treusmer, 

M. Donovan, Esq. 

Council. 

55. Witter, Esq. I A Capinichael,Esq.M.R.I. A. 

D. Wilson, Esq. j J. Tardy, Esq. 

J.Pat'.cn, Esq. 


XXXIV. Infe/l/genr, and MiscidLuncous Arikhs, 


THK rLANIsrilERK OF 1>EN’BF.P.A. 

Xn our xivth volume,we inserted a copy of the zodiac found ;n ttit 
portico of this temple, accompanied with a dissertation thereon 
by the now deceased Dr. Henley, 'fhe object of the author was, 
in opposilion to the French ‘.eeptics, who afToctod to draw from 
the btrnctuie of this curious astronomical monument an iiifcrence 
that it was at least 17000 years old, to show from evidence fur¬ 
nished by the zodiac itself, that it was not constructed e.'jrlicr 
than the reign of Augustus. It would appear that the rca^ouiug 
of Dr. Henley has been considered as conclusive by the learned, 
for we have seen no attempt made to controvert it. 

Cur astronomical readers will iic gratified by receiving in tlie 
present number a plate representing a planisphere'found in one 
of the apartments of the same temple, most exquisitely engraved 
by Cardon 

Our readers will naturally turn to our xivth volume to examine 

whether 

* For the- use of this \.iria'ile eoiirruiog we are iiidebtf'd tn a cio imt* 
ftnuct! wliu'li ijiiijiit not to be coucejutd. Exaiumnii; one tlay at Mr.'I’ay- 
."or’s the numbers already (lublished of the work, (oititled “ Ftt Yl'f,'' (iioiicod 
') our last,) the sij;hi of this pliiiiisplu re brou;j;ht on some tourersatiou r«-- 
icint! tu the prOjjrcss i.»e umtiu. taust lu-.e made in astranuiuy. 

ihe 
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whether any or what coincitience there may beTaetween thijj pla¬ 
nisphere and the zodiac referred to. We shall bf^Jhappy to re¬ 
ceive from any of oar correspondents whatever ration^ conjec- 
tmres may occur to thein respecting the planisphei®. ( To us'it 
appears that it has reference to a period at which TauruS) 
Sco?^}^, and Aquarius, were the cardinal sagns j for these sign® 
are made to.coincide resjjectively the four corner® of ihie 
apartment: but this settles nothing as to the lime at wliich it 
was set up. Wc shall only throw out the suggestion (which 
may yet be very fooiish), whether smuething-relutive to the pre- 
ecstsion of the e<juinoxcs is not indicated by the overlapping, as 
it were, of ^onlc of ihe signs.? We are aw’are that the duplicates 
of Tai/rns and of Leo have been considered as extra-zodiacal 
asterisrns : but mav they not be iutcruied tx> mark a difference 
between tile inoveaide and I'ixed zodiacs ?•—between the ideal 
zodiac, w'hich astronomers ahvays make to commence Avith the 
vernal equinox, still calling the first oO’ Aries, and the stellar 
constellation oiigijially i-o called ? If so, Taurus seem.s to be 
. niarkeil as the vernal cqirnox at a period imieh more ancient 
than the dale of tiic orec iion of the ternjile of Denderaj and if 
so, by the motion of Taur,H in the inove.ible zodiac, wlicn the 
■equinox had clumged a wiiolo sign the moveable Gemini would 
f’Oine to the place of the stationary Tu//r:t‘-\ and so of the other 
signs, mailing Aiies to l^ecomc tlu; vernal sign : and by a second 
change of a \.liole ^ilLn the moveable I'oerus would reach the 
.'■■tationarv /h've/?, bniiging l!ie liHocabic to t!ie stationary 
ivf'o. Is this indicated in the pl.tniR|>hcre iMore us? If so, the 
sernal ecjuiiiox at tlic time when this plauispb^re Was put up 
appears tf^liavc heou in liie stellar Pfscct, w’hich it is now quitting. 
>Tlie precession of th.e eqn.imixcs, ji-, it is called, is at the rate of 
about 21^- centuries for (iiie sign. 


Tetter from M. Van Mans, dated Bru^sels^ Feb. 10. 

*‘ It is said that Ilerzelius has made some decisive experi¬ 
ments on chlorine, and on the quantity of oxygen which it con- 
tiiiiis. I think that after iniWe his proof was not necessary: 
and what in fact could we wisli for slrringcr than sweet mercury, 
which ill 100 of oxidule which it contains, gives four of oxygen 
and corrosive sublimate; which on tlie same quality of oxide 


The vocliiir of t’lo poilico, and tin' dl'.sr-rr.stion of Hr Hefdcv, t»f course 
wofc'-inenlioofd; f»nd Mi'.Tavlor, itinilrkioe, lloit the pinto.of the |>bni- 
®i}>licic wu*! so w' ll cmna'.cd, limt it co'dd bear printino off a siifHcicnt 
nunihcr for die l’hi}oM«phicid Ahnia'/.iio', ns ncll a.s for the cxpciisivo work 
W'hich he i^^now puhii'.lMtijt.adth’d ilmt he should l,c pleased to see it in tlie 
nvoik in winch ficnlcy's Dissci ciition had appeared, as it might then 
meet th&eye^ of some who hare already paid attention to the sulijcct. 

gives 
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gives of oxygen; and which l^ave a« their residues, the 
fonner a blsIliL powder composed -of 14 “of dry muriatic acid 
and of 82 of Ted\iced mercury; and the'lattcrtJ^a red powder 
composed of 20 of dry muriatic acid and 72 of reduced mer¬ 
cury ; and all powders of astonishing lightness, of dull instead 
of bright colours, \yhicli the oxygen regenerates into their primi¬ 
tive salts, and from wMch Water takes up the dry acids, the mer¬ 
cury remaining reduced ? 

“ Berzelius is of my way of thinking, as to the existence of 
oxygen in azote. I Jr&ye subjoined a note on this Subject, I was 
the first to.cla'^8 azofe-innong the combustibles, and the first also 
to class ir.'among tlte^ oxidated bodies. Wherefore all this noise 
about a new theory ?^is it not merely putting in a new form 
w’hat others have invented ? 

Prussic acid has been found in opium inGeniiany ; and from 
this discoverv it has been couchided that the narcotic virtue of 
0 })iujn depends ou that acid. You will agree with me, that there 
is only a step between them. 

“ I liave found that vve may extract the soluble parts of most/ 
organized substances, by treating their powder precisely like 
coffee. Put if t(!o much boiling w’ater is poured in, nothing 
more of the substance is cfnnmnnicated to it. I made my first 
experiment of this kind on gall-mits in powder, for making ink, * 
;md 1 inarlc it with oerfect ea^e. 'flu; ink obtained was-.a true 
black, did not become ib.ick, and did not deposit any of its ingre- 
dionls; but we me the .snlj/bate oxidated, and not that 

which is oxidulatef^nd jjiit in the gum and sugar-candv last of 
all. 

“ It is said that Cay-Lns,ac. has published a work on the prussic 
acid, and that l;c has fo'nid, like me, that this acid is azoto-;. 
ea.ibonated hydrogen. I have said, in my translation of Bu- 
cbolz and oft Davy, tliat tliis acid is similar to trie hydrolhionic 
acid, or sulphuretted liydrogcii. The hydrf‘gens projjer to the 
two coinljiistible^, and fhof’.o whicli constitute them, azote 
in the state of fimmonia. and snlph.ur in the state of hydro¬ 
genated i.nlplmr, arc taken up by the third hydrogen, and the 
dry acids are fcxpohc<l. Tlie hydrogens may b-y^ieat be taken 
from the double radical of the j)russic acid, without the elements 
of this radic&i' being se]):iiated ; and 1 am led to tliink that they 
are united in the same manner as carbon is with sulphur in the 
alcohol of Lampaditts ; i.e, the combustible wImcIi is llound in the 
highest ratio is substituted for the oxygen of the dry acid of the 
other Combustible, this oxygen being proportioned to the water, 
in the combination the carboy or the azote is in a reduced state, 
«ud they are also sulwaturatcd with the quantity of hydrogen 
which serves to compose their oxygen into water. This ex¬ 
plains 
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filains thift WB$m iv^hy the oxygen alone deex not^|l|t^n)po?'e the 
ak^hol of Latnjpadius into acids of its two cuu||^ibles ; anH 
atllO shows why the water resolves them into sulphnr^ and into 
regenerated carlwu. It ought to be the same with the radkal 
of the prusMic acid. 

It seems to result from some first exfieriinents of Vanquelin 
on the hy]wroxygenated muriatic acid, that the dry muriatic ^hi 
may he saturated with oxygen at least in three ratios. 

The venerable Von Crcll, loaded with seteiitific honours, and 
full of years, has still had courage and strength of mind enough 
to tran'^Iate Theiiard’s Chenjistry. 

“ It is a remarkable peculiarity, that the father of modern che¬ 
mists should translate into his own language the W’ork of the 
youngest. He has enriched his translation with a great miinbtr 
ofjiotevi. 

‘‘ My journal cannot yet make its appearance. Tliis country 
*iTfl'crs fio much, we are ail so miserable and so poor, that I can¬ 
not depend on many subscribers) and the misery, the state of 
Uisquffitude, and want of encouragement, arc as general in France. 

I am, &c. . J. B. Van Mons.” 

Note alluded to^as subjoined to the above Letter by 

M. Vmi Mons. 

M, Berzelius no longer considers azote as the radical" ele¬ 
mentary combustible of the nitric acid. He thinks that this^ 
acid is composed of 8S,29 parts of oxygeii^^ud 11,72 parts of 
an unknown radical, which he calls nUria^"^^ 

“ As in 100 parts of nitric acid we find 26,425 of azote only, 
and 76,575 of oxj'gon, and as there ought to be 88,29 parts, the 
24,715 patts of oxygen"wanting must be contained in'^the 26,425 
parts of azote; and this azote ought consequently to bg com¬ 
posed of 24,715 of ox}gcn, and 11,72 of the unknown radical 
which the author caHh 7iilric. ^ 

“ According to this, 100 parts d^^hsote consist of 44,32 of nU 
tria, and 55,68 of oxygen. The hydrogen acted in these expeii- 
t.'^ents as an elementary body, or at least as a combustible exciiipt 
troin oxygen, 

“ If we we to consider hydrogen as an elementary sul)stanf:«, 
and azote, on the contrary, os an oxide, then iimmonia must 
necessarily have for its principles, nitria, hydrogen, and oxygen. 
^\’'e may always regard it as the oxide of a compound radical. 
We may figure to tmrselvcs that it consists, according to given 
volumes, of one proportion of nitria and six proportions of hy¬ 
drogen ammonia, on the contrary, consists of one proportion 
erf nitric, one proportion of oxygen, and aix proportions of hy- 
drt^cn. 


Ber 
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“ P>crzeli^||^6D thinks that the amal^m. pbtamed from the 
reduction o^jnmonia contains a peculiar noetal* Thi^ niefal^ 
iie c»bserves, *Sinot be a simple body, since the radical of the 
a»;mpnia is compound.” 

M. Freysmuth has diat^vered columbinm in Bohemia. He 
extracted it from a niinerat *<1411011 b.'ul been hitherto,regarded as 
a native sulphnret of zinc, and also fpr nigriti, which it resem¬ 
bles. The author thinks that tantalium and coluinlnum are 
very different metals, notwithstanding the resemblances which 
Wollaston found'between them. M. Jacqnin has in his posses¬ 
sion a piece eolumbium extracted from this ore. 

M. Michellotti has dissolved sih'er in the simple muriatic acid 
at a boiling heat, and obtained a crystallizable salt soluble in 
water and in alcohol, and which is sublimated after the manner 
of the muriates called the hutyraceous muriates. This gentle¬ 
man thinks that it is a hydrochloride^oxide, the muriate less 
precipitated being an oxidiile. The water is divided more or 
into a portion with excess of acid, and into ^ portion with eK> 
eess of oxide, ^ 


MANUSCRIFrS OF DERCTTLANELM, AND THE ANTIGUITIES OF 

rOMFEIA. 

We copy from a German journal the following note, which 
•ontains some facts^^t perfectly known hitherto, though nut of 
very recent date. 

“ On the 2()th of November, I81.‘l, a Jetter was read in the 
RoyUl Society of Copenhagen from Mr. Schubart, containing se¬ 
veral literary notices from Italy. He relates among other things 
that about 300 of the Herculanean manuscripts have been un¬ 
rolled. Among them are the following important works - 

1. Philomedes (should tl^bc Philodemus ?) on the Luflueuee 
of Music on the humai^onstitntiun. 

2. Epicurus upon Nature, two voliuncs. 

3. Philomedes on Hhetcric, two parts. 

A. Philoinedeson the Aflinity between tlie Vi; tues andthe Vices, 

h. Philomedes on the Vices. 

6 . Philomediis on the Poets. 

7. Philomedtes' Philosophical Fragments’. 

S. Democritus Geometricus’s Fragments. 

9. Pinlostratus on unreasonable Contempt. 

19. Carneseus upon Friendship. 

11. Cototh^ upon Plato’s Dialogue of Isis. 

12 . Phildmedes on Religion. 

13. Chrysippiis on Pi'ovidcnce. 


« The 
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“ The excavationil at Pompeia are prosecuted aft^r a certain 
plan, 80 as to gO round the whole town, vvliichj^l^n cleared 
flwMn the ash^ thatt cover it, will probably become one day the 
moat remarkable mpnuinent of antiquity.^*' 

An imprm’ed Printing-machine completed by Mr. Kop.nig, 
the inventor of that which has been employed upwards of a 
twclvemtmlb in printing the Times and Bvening Mail news¬ 
papers, was tried for the first time on Wednesday, Feb. 28thj at 
the nmnnfactorv, in the presence of tlieir, Imperial.Highnesses 
the Archdukes John and Lewis, Mr. Kcenig has ' now made 
some very material improvements in his invAiitiou, by wliicli its 
advantages are greatly increased. 

‘ To Mr. Tillvch. 

SiE,—By giving place in your next Magazine to* the,following, 
you will oblige many of your scientific fricMids, as tvell as a con- 
.stant reader of your Magazine. 

“ Lately died at Biistol Mr. J»).iep!i Herhert, an honorary 
member of the Geological l^ciety, w!'iO<>e assiduity and know¬ 
ledge in that science wft-e universally aeknowledged by those who 
have witnessed liis efforts, and seen Ins beautiful cabinet oLmi. 
ncrals, fossils, shells, 8ce. the coileelion of twenty years, an'^ 
which is to be disposed of by appr’cat'o:: to Mr. Ricliard Vigor, 
No.2, James’s Place, Kinuf^lown, near i^risUL 
“ I remain, sir, yom‘ obedient sortent, 

Bristol, Tib. M. IbUi. IIh.HAUD VigOU.” 

' To Mr.TdloLh, 

Sir, —The following particulars relative to tlie late'intense 
cold may be worth recording in y-ur Magazine. On tne'morn¬ 
ing of the ^h of February tlio ctsld very much IncreaseJ,- and in 
tlie night was very severe j tlic yj|||in)racter being about ten 
degrees of Fahrenheit. On the scareely rose above that 

degree all day, ivutl at mitbsight was •, at lltitv o’clock in the 
morning of the Dili, o®; niid* at sunrise, In other parts of 
the parish of Hackney it is said to have Ijecn tivo viegree'^ lower. 
At Walthamstow, about three the seme moviiingi.it ivas M”. 
The same night it was about 2 F’ at Clapton. Oh the lOihit 
rose hcyeral degrees, and the ordinary cold of Winter returned. 
Nothirfjl I'emaikable either in the height or variation of the ba¬ 
rometer, or of any other metercological instr&ment, occurred ; 
the sky during the cold, almost entirely free from clouds. 
Any obseryptions pf other coricspondcuts will oblige Yours, &c. 

. Thomas FdiusTEB. 

t >* * 
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Lectures.—List of Patents for new Inventions, l.>9 

LECTURE.. ' > 

Mr. Clark#^ill commence liis next CourRe of Lectures on 
Midwifery and the Diseases of Women and Children, on Monday, 
March 18th. The Lectures are read every Movninji; from a 
Quarter }3ast Ten to ft Quart(^ past Eleven, for the convenience 
of Students attending the'Hospitals. 

For Particulars apply to Mr. Clarke, at the Lecturo-Room, 
10, Saville Row, Burlington Gardens. 


LJST OF PATENTS FOR NEW INVENTIONS. 

'To Davis Ilcdinund, of Johnson’s-Court, Fleet-Street, Lon¬ 
don, for his Jtnproved machine for the manufacture of corks and 
bungs.—9th Dec. 1815.—1> months. 

To Jolin George Drake, of Chapinan-Strect, I’entonville, 
chemist, for a certain method of expelling the molasses of syrup 
out of refined sugars in a shorter period tlian is at present prac¬ 
tised with pipe-day.—3d Feb. IS If).—(J month)'. 

To John Millington, of Dnke-Street, Manchester-Square, 
engineer, for certain machinery to he moved by windj steam, 
manual lihour, or any of the processes now employed for moving 
macliinery by means of which boats, barges, and other floating 
vessel', may be propelled or moved in the water.—Ut Feb.—G 
months. 

To Jolm Budgeon, of Dartford, in the county of Kent, paj)er- 
maker, for a process for i educing rags or articles composed of 
silk or cotton after {they have been used, and bringing tliem into 
their original state, and rendering the material of which they 
are composed, fit to be manufactured, and again ajiplied to be¬ 
neficial and useful purposes.—3d Feb.—2 months. 

To John Thomas Dawes, ofV/cst Bromwich, in the county 
of Stafford, ironmaster, for certain iiuprovenients in steam- 
engiues, some of which improvements are applicable tlf other pur¬ 
poses.—^th Feb.—2 uion^HI^ 

To Joseph Barker, of ^l^ge Green, Camberwell, artist, for 
oertain means of contiiiiiing the motion of machinery.—Gth Feb. 
—6 months. 

To William Milton, of Ilcckfield, Hants, clcfk, for certain 
improvements upon the wheels and perches of carriages.—10th 
Fei).—(5 mon^s. 

To Henry .Ije Sarul, of Leicester-Street, Leicester-Square, 
artificial florist, m conse([uence of a communication iilide to 
him by a certain foreigner residing abroad, for his improyed cy- 
rnidricftl gold and silver sweep and washing machine;.^ 20th 
Feb.—6 iqonths. ' . . 

To Wiliiapi Baynharo, of London Road, Surrey, ehftifilst, for 
hU composition of making leather and ot^ier articles'^ water¬ 
proof,—20th Feb.—6 months. ^ mn’eoro- 
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METEOROLOGICAL TABLSy 

By Me. Cart, op the Strabo, 


For February 
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N.S* The Barometer** height ii taken at one o'clock. 
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XXXV. Ofla correct pi actkal Method for cutting Spherical 
JBru k Niches—On the Spiral Liiie-^avd On Spmdrel Groins. 
By Mr, Richard tf JV^lh^Street^ Oxford^Road. 

L On Spketkal Brick Nkhes. 

P ROM my never having seen in xmy publicRtiou hitherto, a 
correct piactical method for cutting spherical brick niches (a 
thing so essential) iWito induced to scmlfoi insertion in} our use¬ 
ful plate. It contains an accurate 

cli awing of teinplets |s used for griuging the 

bricks in the oichei^ fec^ntlv executed in the north 

flank of |)i«|pefore tiicse lines may safely be 

depended ^ch ft^me woo-k^. 

lorn, s«^ ’ 

TcspcctfullV) 

FlI .-nary 1816 . i Iti"*,. RlCHARD BeoWN. 

On Spherical Niches, d^ate 11.^^. A. 

First describe tlie cuivature of the plan with 'the rai^i st, sv, 
then mark the bricks on it, beginning at the front with a header 
as /,and tiieci^tvith astretchei as /’,?ncl so on alternately. The plan 
being now laid dowii^ next project the orthogiaphical elevation 
from the plat)^, and from thence piocued with the divisions of uie 
bricks round the head of the niche, observing that the joints mRst 
alwijs be so arranged as lo liave a brick full directly over the 
centi^ pt^jCf^niclie, as k: this is y.tUed the key of the arch. 
Tljdlbiffi'lts arfe next radiated to the centre ot the niche,and the 
heading joints desciilx d eonccntiic to each other, whieli com- 
pletcs the construction of tlie niche. Next for thtkmoulds 
Fust ionn the cent! ing, as shown by tlieorthogiaphiwl^elevation 
(uhich is sulliciently,illicit without detail); then from 
ijq bung down the lines to^HPind on r wdih the radius rn again 
desenbe the plan of the inch" on which arc shown the ichnogra- 
phical appeaiancc of the centring and some of the radiating lines 
of tlie biick-wo^. Those lines, uhicfi are to he the guide in 
lasing the b(9ck# ccntiiii^, arcpiojected ichnogrnphically 

on the ceutrinif, in ,,jPrfidlowing inaniierf First, describe the 
aith w j,&c. 6t|«artD^t)ie I’.se of the niche bead; and for plainer 
inspection, supplyaich to contain but five brick#* round 
the head, ndiich arclji Is here divided into five equal parts, as 
shown by the numeiical figures: next divide half the plan into 
four equal parts or inofe (at discretion): these four divisions are 
then to be drsfwn parflllcl to rn, and* from 1234, linea are to 
Vol.47. No.-215.jMarciil81€. L be 
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be dfftwn tip to tihe line 5 from thence desjeribed roupd 

to the radial lines 4,%*?. If these lines are now falought down 
to^Otersect the imniUelihiea on the ichnography, the iutersec- 
tionH will then give the points thniu^^wb’k'h the curves must 
pe^, as ‘scen«sileserihcd on the ceutrk|^t^:These lines being now 
lihown iclmogtj^phi'c^iy on the cetitringj it is next reejuired to 
make a mould idr drawing them mechanicany on the centrings 
and for ganging the edge of the templet : this is done 

most expeditiously (and siifBciently accurate for tlig workman) 
in th'.' following manner: Take the four npmert^, divisions 
from the jilan and set them on the line 1 hg. B; 
these lines then draw j^tyallcl to 99 , and brhtgfl^ffbtn the 
plan of the centring the corresponding lines ee^i^v and where 
they intersect the parallel lines 1^314 wp|,^i^he extreme 
edge of the mould. other j^e of is fomid 

by merely transfcrrliig^he.:'.^ ^^^ ' on tlifflf^^bite side of 
the centre line. The ruIer‘/^^W a inech^^^ anethocl, as 
used by some woriiinen for stttki% the jt>iiilOTpt3ic centring; 
but'as-it isliable to variation^ I shall mciciy it: A rule 

is first'fixed at the cent!e|^a 4 iil in the dire^^^it any joint 
divided'J^und the arch; a st.ing isthrn fixe^|^^"e back of 
the centring pppobite/, and the other end (;f brought 

to tliG tipper edge’'of the rule, and from that ^rachi^ly 

down op the $:eutrn;g In the dijcetion of the rul^^The joint is 
th|n ihark^d by thtf-line with a pencil. 

" I now proceed with the moulds and temj^s for gan¬ 
ging iind rubbing the bticks b^^ representl'-^the giound 

(glued wp like a piece of dad*)) ttfwhich'the inclip^iWcdge-Hke 
mould ccc is fixed. This mould requires to lie i^et^ accurately 
made, sa%it becume.s the regulating mould ol^ilrthe bricks 
tlirQughp.tt|.the niche, and to which the biicks are fitted; a a 
rshows thicket ion of the hitiser end of the mnuKl, which ends 
imperceptibly in a thin edge at aHjkvise inclining logO, when; 
it will also fall 10 a point: ccc also curving round 

agreeably to the mould wx shown above, and svvelted by the 
mould, fig. B, being bent ronnJ it. Tlic mould 
must be the exact thickness of one of the bfieks taken from the 
elevation, as g, 0 , for instance ; but herei]htfl^|{ptild is shown as 
if the bricks were,Six times os large. I^^wmake it moie 
evident.,. ' 

The' mould being now made and sepewed'^on tfie ground*:, 
next mark the divisions of the bricks'^rrknd the et^ge of th^' 
mould' likewise on the grounds, which divisions draw to¬ 
wards* p.firy means of a rule. This will now give the mould foi 
the thifikhess, iudinatiou and joinj;, of every requticd biiuk, a'. d/ 
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lUll^ take% from g'jO, 7, o, &c. every templet throughout the 
utehe, the core excepted »^The moulds fig; Cy'give the 
hevelj curvature, and convexity of tbejil^Tlks p tfie core of the 
niche, which core is ^neralfy compose^ of about two hricks, 
(but sometimes of and is always'Introdooe^Um srecount 
of the bricks becoming so very thin at* the back. ’" 4^8 -is the 
whole sufficiently and practically explained. 


. M* On th Spiral Line, 




of the screw rou^ the cylinder (which is 
pecforin^ W 4 wedge bent round it), and the evolution of the 


ineehimiy!|’' 
following' 
Fig.H , 
circle 123;^ 
suppose is 
her ^ revj 
if thr^ 
power to 
scnj!w4tas 
line 4 8,^ 1 
the circu 
next erect. 



tlm cone, not being genfrally understood among 
been readers the 

s cylinder,' and the semi- 

:$ plan orc^^^cence: this,cylinder we will 
to be cut into a sdrewu To do this, the num- 
or tlrrcads tabdftat must fir#be determined: 
five, or mpj e worms, it wilt then .ll^Q|uire less 
escrow than if it were less vermicujated; here the 
wo revolutions. To construct thVm, first draw the 
bt angles to the cylinder, on which iine;.8et twice 
hce as sho’.vn by the figures 1 23 4, 8 123 4 ,&;g. 
line 8, p, jierpendicular to the base line 8, and 
place tl>e height of the cyliiul<^;|,hercon: then from p produce a 
line to a% this w-iil now rcpiei$lit the surface of the vvedge» which 


wedge is tp 
follovymg nr 

diculafly up the surface of the cylinder, and on the wedge; next 
prodn^ parallel lines fro m the inclined points A/t/i,'^d perpen¬ 
dicular to vSp, until the c_ tiie points of in¬ 

tersection on the MUfact'^Wilhcii be the points through whicli 
the-Curve or thread must pass: this i^ the con.struction and a 
development of the screw. For the spiral line, first form a cone, 
as at fig. of the HUtne height and <liametcr at the base as the 
cylinder j tUai act ope leg of the compasses at the apex of the 
cone /, extetiimi^l.he other log to r, and With the radiu.s tjV, 
describe The 'euTW r 8 ; on this curve set sixteen divisions, 
foufebeing' equal to the circumference of the base of the cone, 

' sixteen etpiaf to two revolutions round its base: next 

couvcige these lines towards t: this being done, takb’ from the 
wedge of the cylinder the Icngtli of the lines 4 A, 4 A, Sbc« and set 
them oti the lines 4 A, 4A, &c. of the conic evolution: next 

L 2 , ■ set 


rep 

represented as furled round the cylinder in the 
ner. First, draw the lines 1234, ^perpen«- 
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the compasses on and revolve the lines I hy &e. to com^ 
in contact with the cone: these lines then draw parallel to ttie 
ha&e of the Cone; and where they intersect the inclined lines on 
the conic surface will he the undulating or serpentine line; the 
spiral One will now he seen to a dentoustratidn by the diagram 
hg. O above, which diagram “is formed by the revolutions 
round the respecti\’c points bi ought up from the cone below 
Figs. DEFG show the conic sections by a very simple method, 
which is new*", f,*, for example, shows the cone. Now sup¬ 
pose the lii^c tt to he the section-line for the h^s^bola, (n 
section perpendicular to the base of the cone,) ttdtCrw distance 
t u at the base, and set it to h, h, on each side ^ line h; 
next set the compasses on the cone at O, and i evolve round the 
dotted lines c c ; tlicn take the measures t r Vy an4 act them on 
each side the line h: t^iise lines draw oeipeiuli^^ to I' K und 
produce the parallel lines at flij ^ tersections cf 

these perpendicular lines with the )|i^ibontal be points 

through which to describe the hyperbola. the paiabol.i 
(a section cut parallel to the side ol the cone) ffiMthe distiuicts 
1 2 *1 at hg. D, and set thbm up the line 1 F ; these 

lines draw parallel to dd', then from tlic cowk||[' tnke the 
measures ec,ecy and set tfiem on each side the at fig. F, 
\\’hich lines draw perpendicular to dd, and the intl»<»tions with 
the parallel lines will give the points througli w’hiq^ to describe 
the parabola. ' 

For the ellipsis (a section cut obliquely through th« cone), find 
the centre of the scctiou-Jinc marked 1, 2, at fig. and from 
the apex of the cone draw a dotted line to the base through 1; 
then with the centre n i evolve round the dotted line to x, 1 he 
dotted line a is also pioduoed at right angles to the dotted line 
if tty pioceeding fioin the apex of the cone; next draw the line 
1,7n at right angles to the section liiij^ 1, 2, and ievolve the dotted 
line i a round to m ; then will tlM|l|||^ 1, m be the minor, and 
the line i, 2 the major diameter^wr the ellipsis; to describe 
which, take the two diameters and place them at fig. (.?, then 
form the figure as there shown: this is plain to inspection. 


III. On Spandrel Groins* ^ 

1 have also sent for insertion in ^onr next number, a draw- 
ing of the new and moie effectual method of building gioiited 

* The section*! of the Scalene Cuucl have sliottn in my Treatise on the 
Practical Pruiciplcs of Perspective. 


arches 
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arches in brick*uroik, than the common one generally adopted 
(termed spandrel groins), with the centring And mouhh laid 
down as used for executing the same. ^These kinds of groined 
arches are better adapted for subterraneous structures, and better 
answer the purpose for large warehouses where immense weights 
or hmthens aie required above them, than the common method 
of vaulting, they being less liable to fiacturc at the groined angles 
by any extraordinary impulse operating on the crown of the 
arch. This system of vaulting, 1 believe, has not yet been pub¬ 
lished ints^w^k* As far as I can learn, they were first executed 
hy Mr« architect, at the London Docks; and recently 

by Mr. uy^y/arehitect. at the new Custom-House. 

refui^ats the ichnogrnphy of the caps of the piers with 
the abutmepA|h|f the arches, os shown at Kii. Fig. P. repre¬ 
sents the smUllbphie view of ilie grqiiied s ault as executed; 
%xx the elSUHn of nif the centres made of two-inch 
deal board rhi|V'cireulifu^''^jd^ which is one-third the 
span; the whd^^cning b^log IS feet. 1 1, rt, &c. represent 
the angle rib Qi^|he same thickness traced from A 6, A 5, &c,; 
mm shosvs the jpui of the ribs, whidi are two feet apart; nn a 
«quare centehi|TO\ ; and uuu the ichnogiaphy of the boarding 
on the cew^^. These boaids arc each 1| inch thick: nt 
the Londogl^ks l^ inch hoaids weic used, the arches theie 
being one hmk and halt thick. Fig. 11 shows^the mould by 
which to eul|>]br form the ends of the boat ds to the centring. 
This mould il made in the following manner: Take the hither- 
most divisions I 2 *14 5 6, at x, and set them on the line 
1234 56, at hg- H; these lifics draw paiallcl and nt right 
ungles to the line 1,6 ; next take the divisions at the plan Aff, 
hn, &c. and transfer them to 6 p, 5 p, &c. and the intersections 
will give the mould sought for. To find the mould fig. T, for 
the spandrel of the gioin, fiist draw the lines na, &c. at right 
angles to the ccntie line aa||.then take tha height hQ, 
and set them on the lines wifbr, &.e.; by this means you will 
torpi the angle curvature or middle lib ; next take the separate 
distances ec, &c. and set tliem on the line ee, &c. at fig. T. 
These lines draw parallel and at light angles to the line ce; 
Idstiv, take the ^i^tanoesr ntt, an, &c. and set them from e to o 
'the coirespoudn^ divisions) seen at fig. T; this will now give 
the length and bevel of each board round the spandrel, which is 
^11 the moulds required in constructing the centring in this way; 
4>bserve the line oo, &c. at fig. T is a straight line: one side of 
the bricks in the arch (but not visible in this drawing) has a 
concavity on their surface for a key to the mortar; thia » formed 
by the mould when made. ' 

L 3 The 
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Th«brick-wot^ar leveling aboTO the groins b grouted; in some 
etises groitufed vaults’ puit^ii'i biit a 4a|fle ai cli; flooring joists are 
ladd over their tops andfflSed up between with drj' nihbish. It 
IS necessary to say, the piers of the former gtotiis are biiilt with 
Aberdeen and the caps with Dundee.granite^ it being found the 
hardest and best calculated for this purpose: observe, the joints 
of the stones must he left open round the piers until the gtoifted 
arches arc well settled, otherwise the stones at the joints will 
flush or chip off. This has been^ibund to be the case ii^^attiee. 

The.drawing in outline marked fig. S and 

more advisable method of centring these gr<iiH'«, 
able labour apd wood may be saved. For exarup^^l^^&c, are 
piers of the groins, LLLjedgers of ^cal qimiteri ^^ &pt'n.g ImuI- 
zontaliy along each bay,.^ m^d su^l^teil or^jimpf ^co, &c. 
" plans of the centres, o^9||^^gers': each 

bay or jjassage being ceatrcd-’^^i^'^^^i^e^ffl^l-'hoard tliem 
over, forming them into vault or 

area. This being done, nekt ge^iif a m^i K or ^parking the 
common intersections of the cross arches i;^^^-,-do this, take 
the divisions 0 1 2 o 4, and set them on 12 3 4 at 

fig. M; these lines diaw parallel ^ptaeli othe^HK|h^right an¬ 
gles to the perpendicular line 04. Next take M^ptances a Of 
a b, &c. and transfer tliem to 4 w, 3 w, &c. th^^M then give 
the curvature*of. the mould, ami «hich mouldjUseen fui^ier 
applied on the ichnography of the centring. Jat|k ribs, as rr, 
&c. are next to be regularly fixed on the cvlimler,%nd boarded 
over, making the whole of the ,ct*r.tring by this tioeaus appear 
as the centring of a common equal pitch cyliudric, groin. To 
form the spandrels of the groins, first take the divisions//,&c. 
anck transfer them to the line // /i, &c. at fig. N ; nest take the 
measures ed, ed, &c. and transfer them to /i i, Ai, &e.yc fig. N ! 
this will tl|i(tti give mould whereby to mark out the spsindrels 
on the centring,an^hich mould y|[|k.n applied thereon. Lastly, 
bridging pieces, a^hf-wn at are to he fixed across the 

angles and boarded, which form the .spandrels and complete the 
centring for receivijjg tlie brick-work. Thqs js the whole suf¬ 
ficiently and practically explained. ; .: , . - 
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XXXVI. Anstver to Remarks on Mr. DonoVan’s “ Rf^fltrtthns 
on the Inadequacy of elecirivdl Hypotheses.” ' ^ 

it”'*' 

. Tilloch, ^ 

'i * t ■> ^ 

Sir,.— With regard to the remarks contained Hi yowr Maga¬ 
zine for December last, upon my Reflections oh the liiadetjuacy 
ol^ electric^ Hypotheses,” I beg leave to ofier a few observa- 
lions. 

of statemiCnts rather unusua] in philosophi- 
it is there mentioiu’d that I obsicrved but half 
ph-jeiiomei!a,'that it was the wrong half, &c.; 
errors through the Kiiwani-.ai Society, and the 
latter cfisc so successfully as to 
It was principally on 
lc remarks undertook to de- 
had thus received 
Iteraryluitil^ouV, Hrdt at least of this task 
was unnecessary^the’paper in qltcstifin never was lead in the 
Acadeniv, obtained the prize. The essay', which 

really di# the prize I sent in December 1813,,and wr-s 

4)11 a very dj^^pit subject; the ess.'.y on electricity waaread in 
the Kinvaii^KSociety neailv two jears before*'. - The uiaccu- 
racy of the^^fovc-mentioned statement is thwefore surprising; 
and the moi^so, when it is considered w’itli what caution and 
(ieference a flamed hotly of men (including many fellows of the 
university, imd most of the literaly characters of the country.) 
should be treated by an uukuown individual. This much I felt it 
inv duty to say witli regard to the Academy; and Init for this, I 
.should been ciidnclined to occupy the pages of your Maga- 
idne. of obtrude myself on the notice of its leader.s, coacennng 
a trifling qucsrit)ii at issue merely as to facts. 

Extensive rea<ling \vo:ikl||^ve shown thw the clectrica! states 
attributed in my Refle^TOis” to the Leyden phial had not 
lieen iroticed by me alone. Experimenters of great reputation had 
ohseri^ed tuialogous facts, and of this a perusal of the works of 
Wilson, Eelesf,of the Encychpeedia Britannita (art. Elecfficily)^ 
and of varimw|#3|er authorities that I now forget, will afibrd am¬ 
ple ip s'that the correctness of my experiments stand* 
suppo.'ied by thecbtilurrenceof persons of high reputation. The 
que.stitHi dpes itot relate merely to the states of the phial, but 
comprises the whole doctrine of pins and 7nmus: they are kise- 


• Tliis is distinctly iiQtc'J in the ttbstrarts of the Ktnvanian Sockty.— 
riiil. Mag, ' ... 

. L 4 pai'ubly 
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parabjy comiccted-; and as the hypothesis stands, one part can¬ 
not be maintained without^contvadicting the other. Why, there- 
fcmBy sluHild so IbTiited'a aiirvey of those objections be taken, 
vdidch are all in harmony ; and why need , one part of the hypo- 
the«s be sustained when it ia opposed the other ? , 

In my ReflectioOvS, &c.'' I gave a cantion cpneerning the 
eKperiiiieiits tliere detailed. They are of a delicAte kinds' 

I stated that they only succeed in certain states of vceafcher. 
The pcri-od when I made them was dry siumy wca||||k;j, and I 
haw never found them to siiceeed easily but |n t 
summer. This is a source of fallacy,,which from 
not have been guarded against in the counter-l^; 

There are various other sources of error. Thi 
ficult to determine what body 
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k of 
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fUts. 

-Very. 4^f- 
live; for 
ct positive 
■TCJf this also 


not to 1)6 de¬ 


positive bodies will, under eei^ti ^cii^^^sian 
bodies ; and negative bodi^ liegaili^p. 

no notige'has been taken. 

The electrometer of BentiiNt is''5%#linistr 
pended on without ac(]uaiatafite with a priniS^le of electricity 
which 1 have developed, and,which in a worvifom to appear 
will be shown to have misled many able invira^atocs. Any 
electrometer on tl)e same principle, whether pitl^^iRs or gold- 
leaf, is lihhlc to the same objection. In the counltl^etperimepts 
this error has not been guarded against. 

To the sarcasm and wit affected in the paper alluded to, 1 an¬ 
swer but Ayith silence. I conceive them below tb§. dignity of 
philo.sophy, and have seldom seen tlicm employed but in the ab¬ 
sence of sounder arguments. Tlie attempt evident throughout 
the whole, of n)aking my Immble iai)OUi's appear nuglatOfy, and 
myself little better tiian an idiot, produces no other than 
to compel me to decline further controversy, and to recomiUend 
more temperate and cautious investigation of the opinions of 
others. V ^ 

I haVc the honourWbe, ^c. , 

Dublin, Feb. S3,181G. M. Do^fOVAK. 


Some Mefeorolngicnl Ohservathns ?« the 
5^'^ iherlififds. vf. 

bavf;, this last year remarked a singular opp^ltion be- 
t\(Vccn,^^^ usual meteorological indications and the v'tveather. 


f 4^ouuuui)icntcd by the Author. 


Th^ 




made in the Netherlands, 

The air scarcely ever became dry wiUiout the bureme^ de* 
scending instead of rising with thestorm^ and the losverkig instep 
of the rising of the thermometer most frequeiitly preened the 
rain. The rapid rising# fallings of the h^iMnetet were fol¬ 
lowed by weather morejpr less fine, and it raitt^ at an elevation 
above the “ very fine weather” while it was dry with a.,lowering 
below the stormy point; and' the hygrometer, like the manome¬ 
ter, harmonised with the reversed indications of theedher Instru- 

Wmbi|^^ped with a frost of 11® 6f Reaumur the first day: 
this extmt^^^y cold will break the elasticity of the air, atic! 
a long thsMM^ dontinual rains will be the consequence of it: 
this thawjj^lpdes indicated by all the habitudes of animals and 
plants: aln|||n^v£e at the surface of the ground, and 

the roots of |P||pi have f$B^| !no retreat of any insect is deep, 
and they afe put out idfithe, reach of the rain than of the- 

frost. Astronoiuwnl appearance^ iiidicate the same tiling, and 
augur a humid warni W^bn'^POm beginning to end. Acute 
rheumatisms (but as yet-there it intermittent fever) prognos¬ 
ticate the apprplM^hing humidity of the season. There Imye beei? 
scarcely any north winds during the whole year, and thes^ ■ 
have lasted ; ^dle weeki at a time. The wild or ^nountain 
plants have v^forinly overtopped those sown, and the harvest.^ 
have thereby; suffered much. The fruits of autumn are stiii 
(February) ^eii, and the fruits of winter, and even of spring, 
are eatable, v 

The extraordinary temperatures of the season, either of heat 
or cold, liaye not as usual, been followed by extraordinary op¬ 
posite temperatures. The baiometer rising with the stationary 
thermometer has not once indicated fine weather, and in ge¬ 
neral the motions of the thermometer do. not seem to have been 
influenced by the inverse movements of the barometerw-- Never¬ 
theless the fine and prolonjpd rains, which I call the rebounding 
rains {pltiies de retente) havlTmost frequently been the precarsors 
of dry weather. The decrements of the moons have almost re¬ 
stored calmness to the air. 1 saw during the serene weather of 
September the thermometer ascend and tlie barometer descend 
at 11 o’clock at night; and when I rose, both instruments had 
rett^ned tO; f^enr station by day. At 3 o’clock no movement 
was reinarkf^, and during the whole month the baiometer w'as 
very ^changeable, although the manometer was stationary, and 
. during whole year the needle of this instrument, at other 
times so true, mavkeil falsely. This proves that the mr presses 
more by its elasticity than by its weight; and the wiiukt, contrary 
to custom, seemed to be the cause instead of the effect of the 
phaiigesI say ^seemed to Ic, because it is never so in fact. 
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Thig 'briskne^a of has rarely indicated that the oxygen in 

the air w^avowi^'^her^to vapour than to u» aautic compound. 
Thf||nflue»ce «vliich prbpa^tes frost acts from south to north: 
thit l^ne accounts for Jts short duration. It is at the points of 
p^sage of A line which from the st^r stretches to the 

centre of the earth, that remarkable changes are successively 
manifested^: a similar rc-action, at least a regular one, has not 
been dhserf||d this year. The revolutions in the body of tlie 
sun, the eru’ption of several vpicano^Ju this hody^;?^* fthort 
duration of its re\'olution hii Its' ani^i>^«&c. which per¬ 
ceived at the hlHan obser^'atary-^coiild all ili- 

fiuenced the variations detailed ?—Time will sh 


XXXVIII. Sequel to the welaHekoly Catasl^^ie ijLt Heaton 


“ Oioniuv Htid ck^ 

or all uiir psuis's '■ 

--Ar leiiiith l*y 1 ? ,,, 

Oil tiiv* ('ol-l pavement une li^y tine . 

' (in)Vt'l'm^ iini-iuj; t'lO dead ^ ^ V - * -• 

- --- I mii vivM, 

^\nil Imi'iIy I'.itc with supplii ** ' 

B(iY d’s TrunatvtwH of' Daxt). s Infet AOj'Cantu xxxid. stanxas 11,15. 

To Mr, TiUnch,l 


Sir, — In your number for last Jutl^^'yoH did me the favour 
to print the nanative I transmitted imiudation ^al.lleaton 

rolliei'v, hy w’lich aecKlcnt thirl men and forty'l^tiVo hoys 

Tierc either drowned or irrecoi'orabTy inclosed in the higher re¬ 
cesses of tlie mine. The steam-engines having at length drawn 
out the water, I am enabled to eommunierite the sequel to this 
tragedy. -On the Gth of January the fn <^t body was found : it^yas 
that of an old man employed on live waggon-way ; and a 
worthy of notice i.s, tiiat the waiste water in which he bad b^NHl. 
inunersed had destroyed the woollen dollies and corroded 
iron parts of a knife the deceased had in his pocket; yet 
linen and the bone haft of the knife reniaine^'^shtirie Sbotlly 
after Mr. Miller, the under viewer, the wastedfan, and sv^few 
others were discovered: they had met a sinnUir fate, baviag 
beep overtaken by the water about a hundred yards tha 
shait to which tlrey had been hastening to save ihem-^lves. But 
the* lot of these ei^t persons may be considered fortunate; for 
thchdsufiSbiligs were transient when compared with those which 
awaited the unhappy beings left at work to^vards the rbe of the 

iniue. 
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tnine, and as yet unconscious of their dreadful sitl^on. About 
the 16th of February the higher part the workibgp^ wa8. eje*' 
plored,—and now a scene truly horriWe was presented to view; 
for here lay the corpses'fifty-six hitmail t>ei|!igs, the 

water had never reached} being situated thifty-fivi fathoms above 
its level. They had collected together near the crane, and were 
found within a space of thirty yards of each other. , Their posi- 
tiona and^„jatt4Uides were various —several appeared to have 
from off an iiieiqu,4ity^ or; rather step in tlie coal 
“ *" had been sitting*—others, from their hands l>eing 

, seemed td^Mve expired while addressing them- 
tection of the Deity—tWo» who were rctsognised 
died Ih^^^^act pf taking a last farewell, by 
one poor jifde boy rejmsed 
a. Twdt%|i^l®if^bins had been hastily con¬ 
structed by naifing up deal bohrd% and in one of these melan¬ 
choly habitationsjthree of thes^best miners had breathed their 
last: and what them had either been 

stripped of his ieldth<s|" by companions, or had 

thrown off all^.poverin^ from mental derangement. ,A large 
lump of horse #esh wrjappe4!yip. bi a jacket, nearly twQi pounds 
of candles, three others which had died out wh^ half- 
burned,’ wer^fonnd Jn .this apartment, if it can be so called. 
One man, w^l knowM],t<' have possessed a remarkably pacific 
disposition,^nad retired to a distance to end his days alone and 
in qnict; that l^is would be the ca^e was predicted by 
many of his fe!!ow-vvd]&rneii who were acquainted with his mild 
temper. A*iot!ier placed to watch the rise and fall 

of the water, to ascert^|t^|||dch sticks had been placed, and was 
found dead at his posti'^^-^ 

There were two horses*iii the part of the mine to which the 
people had retired. One had been slaughtered, its entrails taken 
outj and hind quarters cut up for use ; the otlier was fastened to 
a ^;ake, which it had almost gnawed to pieces, as well as a corf 
-or coal basket that had been left within its reach. 

Ap^tmportanC question must uhw occur to every friend of 
For how long a time did these ill-fated people exist 
inf i^ieir horrible abode ? Unfortunately, to this inquiry no pre¬ 
cise nnswer can be given; but that they perished for want of 
respirable air,, und not from hunger and thirst, is certain; for 
most 5of |be flesh cut from the horse, together with a consider¬ 
able i|ulm^y of horse beans, was uncoiisumed, and a spring of 
good water issued into this part of the colliery: besides, the un- 
btirned remains of candles afford evidence of a atill stronger 
natureand by these data the coronet’s jury uiu emtbled to 

pronounce 
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pronpimce ,.« " yerdict accordingly. Tlie overman had left the 
«ha|k<>board^n4yhich it is .^snal to take down an account of 
tl»^|lirork done, together with his pocket book, in an ejnpty corf, 
ih^e ^ome lAeiujoraiu^ might have been expected to be 
; bv$. no writing subsequent to the catastrophe appeared 
on either. ''-Two of the men’s watches had stopped at four 
o’clock j—this period of time might be somewhat more than 
twenty-^ourbburs after descending into the.mine; but,it ia 
probable tliey may have wfniK^iin*theif watches 


dent had taken place; andriihitwithstauding vafioj^^pi^, I do 
not believe tl^t any documeht.,.was ^.scovered light on 

this lamentable part of the subject. ' 

On referring to inv ft)frriet‘ letter,it nmy be seeS^^ the owners 
of Heaton mine opened the snatt anciet^^pihery situated 
about 300 yards from the place w^re the p^fpen w’ere known 
to be at work; but, owing to ittimmerable fails from the roof, and 


the prevalence of carl)onic add gas and carbpretted hydrogen 
gas, were prevented from pm^1^tt«gii;fther ;|han 80 yards into 
the waste. On a Wcclnesdiiy mqniii!gf\the accident Iiappened, 
and by the following Saturday the acsdlald which closed the old 
pit was reached and removed. By lh#se means it,is thought by 
some,professional men that the pure air, already much reduced 
by respiration and combustion, would be let out through the 
broken coal, and that tiiis would be the utmost possible perukl 
of these miserable .sufferers’ existence. Though it must fre- 


cjuently have fallen to the lot of miners, to have beeft entiimbed 
.nlivc ill the prosecution of their hazardop^avocations, yet I know 
of but two of these occurrences upffepCcord. Thp j&rst w»s 
published by Dr. Pcrcival in the of the Pti|!^ophical 

Society at Manchester for 178.5. fil^^man, whose n^e was 
Travas, had the misfortune to be smWbp in a mine at ^hby- 
under<Liiic, owing to a quantity of earth bursting into tlfe sbaft« 
which was 00 yards deep. Here he remained inclosed in 


vity three y'ards in length by two in breadth—in a seam c^yr 
two feet thick, without cither water or food, and where the ea^*)* 
dies of the workmen who dug him out would not burii^fpr j^e 
space of seven days and nights,—and though perfectly, sen^^j^ 
when found, he died in a few hours after. „ 

Th^ other occurrence took place at Beaujoc^ ill th^ vicinij^of 
Liege, in 1812, and was detailed in a pamphlet bv Baroh^e 
Micoud. It nearly resembled the Heaton inUncbation, ,fxeept 
that the water .rushed from an upper seam of coal, ^dfiot from 
a Vi^ste situated to the rise. This colliery is ISG-yardsdn depth, 
and its seam.^.^ -^ixicbes thick here seventy meu and boys were . 

6hii(%p w^oitt food or wholesome wat{?r, and where their can¬ 
dles 




XXXIX. Some Account of certain Agates presenting by an arti- 
JiciaL Arrangement the Alspect organized Bodies. By 
M. GiLLTiT DE LAdMENT, Mfigiheet to the Mines (i/ France*. 

M . Moreau, ue St, Mery, having brought from Ital^ some 
agates found in the bed of the Trebia, which discharges itself 
into the Po near Plaisance, sent a polished one to M. ^ Mont- 
egre, who showed it to me at the Institute on the 9th of Oct. 
1815. 

I immediately observed that the appearance of the organized 
body which this agate presented seemed to have been given it by 
art. We showed it afterwards to several naturalists, who at the first 
glance thought they saw iti .it the iriark-s ()f the wood of the palm- 
tree; whil^ others thought they saw the traces of a marine body. 
In fact, this agate present^' in the middle some round conical 
bodies penetrating into the stone, the summits of which are 
at the Surface, and the united bases of which form an appear¬ 
ance of a network with iicxahedral meshes; in other parts of 
the stone we find only small insulated cones with circular bases. 

'Having for a long time remarked the fractures wdiich the 
blcnys of a hannner produced on hard anfl homogeneous stones, 
I ha^''ascertained that under the jjlace where the blow was 
given cones were formed, the siimm t of which was at the point 
of contact, and of which the base was sunk more or less re¬ 
gularly into the stone; and I had thus fornted with fine free¬ 
stone the Imirous freestone of Haiiy. According to this ob¬ 
servation, I think I may venture to say, that the ap^arances of 
, organized bodies in the agate in (piestion had fprpicd by 
blow's adroitly given and struck in succession 0her. 

* Commuuicatcd by the Autlior. 

r even 









yti Aecmtnt an AerotUa which fell in Moravia. 

1 the attempt myseliy atid^i thus obtained agates 

cones presenting the aspect of oTganizcd*Uodies. 
from Italy seems to have been polished offer the 
which removed,thb summits of several cones from the 
mhldW%f tK^itone, ari'd has given them a strange appearance, 
in thiaugsfe and in mine, small circles are' seen wkh the mi- 
crostope at the places where the blows hfve l>een given; on 
wettingj^bbth the cones puri^'disappear pu ap^mit^^'^' liqujd 
penetrating the fissures, but ph dry ioj^idl ihe^ cbn^^flf'appeaf, 
The Marqura de Dree has ik^i's fine set in 

a ring, wbiclt he showed me latelv, and whkrh^^iiJS cones'that 
must have had the .same original ^ 

The object of this obsei’vation is to iufoir^kmateurft that 
foreign dealers know houf.lto produce in -^ates very 

pretty effects^ l>y an artificial arrangement, w’hich they frequently 
give out to be natural^ having effected it so as completely to 
deceive the eye. ^ 


Account (fan AtroVtie whkkfell tn Moravia, and a Mass of 
Native Iron u/hkh jell m ^oHemia. By the same. ‘ . 

Chevalier de Schreibers, supen^teudant of the Imperi^ col¬ 
lection in natural history at Vienna, has communicnted.{ui ac¬ 
count of an aerolUe exhii)iting stiiking anomalies from all those 
hitherto known. , 1 presented to the Geological Sciciety of^Paris 
two pieces of tljis variety; tlie Kinallost was given me at Milan, 
by Father Pini iij 18K1, as haA-ing falle^ in Moravia; .hut not be¬ 
ing affected by the magnetic needle,^^! containing ns|;ironin a 
native state, like all tli” other stones'^licli have fall^^j^m th« 
atmosphere, I doubted its reality as an.aerolite; severid persons 
even regarded it as a piece of a ciucible. The largest'piece was 
p>en me by M. Schreibers: it is ptil! covered with its cf^.alm0'.t 
all oyer;, it is not affected ly the magnet, con fains no in a me¬ 

tallic state and no nickel, and is lighter than the commoh aircditea 
of the same volume. It presents a black shining,and as if sha¬ 
green sniliicc, winch di&tinguislies it fiom other aefolifes at jfm 
&st glance. M. Schreibers pcrponally ascertai»e||4ha|t„ this 
stone*really fell in Moravia, at .Siavnera near Ig^aw. oh 
ofMayiSOS. * r ; 

The same gentleman gave me another very ihterci^ng piece : 
it is- entirelyjrotive iron, and detached from a .cqass weighing 
Inwards of,^190 pounds, whicli fell at Ellenbogen in Eohemia. 
This piecp,^is^ sluce been cut into the shape of fr coin. It has 
the pel;ii]ftjipPptc^nty when placed in weak njitric acid of being 
attac^d and of then exhibiting blackish particles, 

and whitish in relict, which have a'curious arrange- 

V , ment 
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mput. with respect to each other, and which seem to flow from 
a law of crystallization which one would think led td the octa¬ 
hedral form. I think that the blackish parts are iron eurchail;^ i 
with carbon (steel)* and the wliite parts iron. It seems ■ 
bahle- that the blackish* portions being first consolidated have 
as it were crystallized into the mass of iron wheti still licpikl or 
soft. M. 8(‘hreil)ers regards this arrangement as peculiar to all 
the iifii^;ive,ij;on winch has fallen from the atricxsphere., 

I at‘temj^^.,to treat in, a similar way a piece of native iron 
which' an<l described by Pallas; ami in fact, small 

hlitek and speclds became'-very visible; but in this speci¬ 
men the iron JVing been subjected to a high teiriperature whicfi 
rendered it i^^lar, tlie black white marks iiave followed 
tlie cxMitours cavities^ and«re V45ipy remarkable. 


XL. Ansiuer oj H. lo G. S. m the Metallic Salts. 

To Mvm Tilloch. i 

V -■ .-ir' 

Sir, — In your Magazinoi'^f January last appeared another 
paper from your correspondent G. S,, who, though he apologizes 
for a smalt mistake committed in his first, has now strayed so 
far from propriety, that it will, perhaps, cost' lum more trouble 
to extricate Himself, than it has to attain that '.state into which 
his last has hurried hin|| 

You win oliserve a passage (page .‘35) with which he begins; 
Ill support of H.*s assertion, that metallic salts are super-salts 
with esxcess of oxide—” This assertion he presses on me; but 

the evidence of some of your former numbers, in which my papers 
arc inserted, cannot fail to convince your readers, that if this is 
also a misconstruction of your correspondent’s, it must equally 
display his ignorance of the science of chemistry, and of the sub¬ 
stance of my former papers ^ or should it not be as I have je- 
presentedjifinding that his crguuicnts were in some measure 
weakened by my last, he wishes to introduce this new assertion 
on iffly part? so that it nsay accord more agreeably with his 
wishes, and; jBtmhlc him to bear down with redoubled violence 
on iny tortured opinion ; thus making a poor endeavour to take 
l)y this strati^ein that ’.vhich he could not force by truth-;' ' 

Now do rconsequently lay open for him to. commence an at¬ 
tack on that opinion which 1 set fprth, agaiQst which, he may 
probably have asjtnuch to say, as against that '^iich he baa al¬ 
ready framed for me. ’ i 

With this I conclude, that as it is impossible for the most able 
eUcniist to cope witli one who is regardless of that on wiiich lie 

pretends 
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pretends to argue* I feef myself completely juetilied m relni* 
quishing^ the in^esent controVf^ay: it would indeed be litigious 
iii'i%e.eKtTeine for me .to continue to oppose one wbu writes 
uot^^hWt me, but against ^e new system (that metallic salts 
are super-salts with excess of oxide) of which your-oorreapcttii'* 
dent G. S.. Is the author. ,< ■ 

VourjS obediently, 

London,.Miircti 6, 1X216. 


' ' 


XLl. 0?i Culminating 

Brussels'^, 





JL HEiiu is a'^preparation .o4ghld winch prescii^^ieh mtere#, 
and on which the nephew of^the illu^rious Driej^iV hael^ published 
a very good essay;—I mean fulminating gold. - This cpm^iouud 
may he procured by all the methods of putting ammonia in re¬ 
action on dissolved gold; by aqua regia, with which we precipi¬ 
tate gold by the help of a soluble oxide, and by the muriate of 
geld wliicli we decompose by means of ammonia; by the oxide, 
of gold which we treat with atniud^* cither gaseous or liquid 
or with any ammouiacal salt; ajid^i^nall^ by this same oxide, 
which we must keep some time In a dark and damp place 
where the air is stagnant. 1 prepare it with most advantage by 
precipitating by potash a diluted solution of muriate of gold 
and muriate of ammonia. The precipitate is at first muriate of 
ammonia and gold; but the instant tlf|^ammonia becomes free, 
it is aurate of ammonia, called amtiionium of gold, or fulminating 
gold, which is produced. 

Fulminating gold is not decomposed by any acid, and it is not 
by the alkalies; nevertheless the first of these bodies, disunite • 
it by the adjunction of a hyperoxygenated mnriatq ayad liquid 
chlorine without this adjunction, but witli the assistance .of 
heat, double muriate being produced. This happen froip the 
combustibles having more eneigy tf-aii its metal. .. Tfiis com¬ 
pound is a salt in which the oxide of gold performs the functions 
of acijliiand the ammonia the function of an oxide : \% is there- 
fnre,|P 1 have already said, an aurate of ainmoiiia^which exists 
by an engagement the more intimate as the oxygiSa^ of the gold, 
>vith which the oxygen of the ammonia is propotjtip^e^^ presents 
inpre caloric to displace. I’lite acids, in order to d^:;^pose this 
salt, ought either to take the ammoniH from it dr -^^ssolvo at 
once, its tw'O^leihents; but for the first effect it is necessary, 
the dkiwr^f gold should be insulatec^^pnt tjfee oxygen 


^vanting calpyic, and for the second effect it 

*' Co7Hmunicated by the Author.'j/' 


.jwcessary 


that 
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' tiiat the acids should be able to dissolve oxide of this swne 
iity, both which are absolutely iinpossibiiiti^: and if such e^-^ 
fects could be obtained, they wcxiid uiuitiply mi infimium the 
nuQiber of oxides, ssdts, and ail other bodies having Oxygen in 
combination* 

Nevertheless fire and 'time, by adding calorie to tVie oxygen 
of the gold, deterniine the disangagement of the principles of 
the fuhmnatmg gphl and their being taken in solution: e^rgetic 
conibastiyes,yijdl fe^ii g<^d.lhe oxygen, with its defect of 
caloric, reduoe^ipP^^jand setjihe ammonia at liberty:.which 
explains fire i^bngly heated, the fulmmatiiig 

gold is decomposed wlthoiit fulm^atiug ; which certainly would 
not happen if ball werepl^iita, gold, or silver^ 

Ammonia bf^^^oo little iUfinby' with watef to enable that 
liquid aided % heat to take it from the gold; nevertheless 
^the heat in this case brings together the active principles of the 
compound; and this happens when we wash it with very hot 
water: the caloric displaces in the first place the ammonia from 
the oxide, the hydrogen from the azote, and the oxygen from 
the gt»ld, and pressure disunites them by forming water. Ful¬ 
minating gold does not detoiiaj^ under water, for want of power 
to take the temperature requisite for this effect; and at^a heat 
a little higher it resolves into its nearest principles, with the 
single exception of the case in which it has been washed too 
hot. * 

Carbon organized atid h^’drogenated in the oils with ether and 
alcohol, as well as azote %drogcnated in ammonia, take up the 
oxide of gold from its solvents; which proves that this body acts 
more willingly by capacity than by intensity; and the oils may 
even decompose the fulininatihg golil by taking up on one hand 
its oxide and on the other hand its ammonia. The oxide of 
gold which is separated from its solutions by the contact of the 
air—will it be aurate of organized azote, or oxide rendered inijo- 
luble by Hyperoxidatiou ? In this last^ case, as the!* solutions 
are always with an excess of acid, the heating in those of the 
muriatic acid must determine the resumption in solution of the 
oxide under the formation of oxygenated muriatic acid. 

The sulphurieacid highly cot»centrated decomposes fulminating 
gold by pibvo‘&|hg the union between the principles of the water 
in order toappknpriate to itself this w'ater. The detonating comt- 
• pounds; which the same acid decomposes with an explosion, set 
the oxygen at liberty. 

The fulminating gold is formed spontaneouafy^h the same 
circumstances and by the same causes as the nmive nitrate of 
lime: it is the organized azote of the air hydrogenating itself 
into an oxidule which produces the first body, and the same 
^ Vol. 47 . No.215. Aiarc/t 1816. M azote 
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azote sub«ihydrogenating itself an acid ffhich produces the 
se^d f *'^^ it may be presumed that the two actions take place 
si|||^taneou«ly»^ or depend upon each other. 
ilSiflId 'in very mintUe division is dissolved in chlorine by the 
help of heat, and also when oitro-muriate of gold is partly de> 
composed by heat, then treated with muriatic acid, and evapoo 
rated to dryness. It is a brown substance, very deH^oeseent, 
which easily decomposes the water* of tlie ntmo^pll^, forcing 
muriate of gold. I have ,no( as yet l^ck^Wr 


On Silver, fBv the Stiiie.l. ^ 

It will not easily be believe^ bs Bru^^^^l^oIrserveS)- that 
silver, which is a metal reducible per se, may be,,oxidized 
air, and at a heat which its okide scarcely/requires iu»<or^ 
dcr to be reduced. There must, therefore, be some other 
OaUse than oxidation which renders silver vitrifiable; and this 


cause will deserve examination. A very intense heat, or tlie 
electric fluid,—do they organize a .portion of the oxygen of the 
primitive matter w'hich forma the basis of the silver, in such a 
way as to originate an oxide d^SS^nt from tlie ordinary oxide 
of that metal? This is a difficult iqt^tipn. Such an effiect, by 
displacing hydrogen with the oxygen of the primitive matter, 
will compose a metal more hydrogenated, and which will be 
irreducible in the Are; and the oxidation will take place not by 
the oxygen of the air, but by that wl^h is proper to the primi¬ 
tive matter. 


We must inquire if the oxide of silver obtained by fire pos¬ 
sesses other qualities than the oxide of the same mi^aS; obtained 
by the acids; and in the contrary case, we must ascertain if the 
reagents employed iii this examination do not separate tdie super- 
combined, hydrogen, proportioning at the same time the oxvgezi 
ot^e caloric to tlie degree of the new hydrogenatipn | Or il, by 
oxidating the hydrogen,of the oxide at the ordinary djegree, 
they do not separate some of it from the water—^two circum¬ 
stances which will bring silver back to its first constitution. 

W© know already that the metals are oxidated by the deciric 
fluid, as well in vacuo as in contact with the a^r. The ex¬ 
periments relative to the oxidation of silver calorie alone 
must be undertaken on a very large scale in c](^ vessels, on ac¬ 
count''of the volatility of the metal, and in vacuo: we'must*, 
particularly ascertain if the metai, in returning traits, primitiiw 
state, undergoes a loss of Vtreight. , #' > 

II tiu^^ctof mineral oiganization of the primitive mistter 
»f a metid by the ^ectric fluid, or by a is confirmed $ 

wcniay eXjdain how in a^rulites the laotun roay.be. artificiaib 

composea, 
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cMnposed, and the nature as vt'eH as the mode of orgesohzmdon of 
the primitive matter of the globe thereby be elucidated; and 
we shall extract oxygen from a substance in which its presei|iMt 
i« least expected. This fact will, besides, denote that the metals 
the oxides of vrhich are reducible by lire, owe this quality to a 
smaller dose of oxygen, which is at the same time the cause of 
their greater weight. 

Juncker had urqady ascertained that at a very intense heat 
siher h converteda fhsod oxide; and Richter mentions the 
fact of a consideramqquantity of silver which a modern alchemist 
had kept in the fire s^yeral years, being thereby transformed 
into u ma*fs of fused oxide. M. Richter having obtained this 
mass, tried to redhoe it, first by heat and afterwards by the usual 
leducers, but he was able to extract only a ^erv small portion of 
nietul. 

Silver, on being organised, may also become an acidifiable 
< ombustible; for bcti^ecn an oxide and such a body the distance 
1^ not great: and if a/ote is h)drogenated into ammonia, and 
vt tellurium and arsenic, by an inverse action, from metals become 
acidifiable combnctibles, silver may very well, on receiving ca« 
loric, without losing hydiogen,,become a double super-combina- 
tion of this principle, and constitute either an acidifiable com¬ 
bustible or the oxide of a diflerent metal, more energetic, because 
it has more hydrogen, and because witli precautions we may ob¬ 
tain it reduced. This will be the second aitificial metal, and 
others will soon follow, which, like ammonia, will be decom¬ 
posable, because it will exist by composition, and in which 
caloric, facoured by a disposing affinity, may be substituted for 
the Indrngen of the new metallization, and allow the oxide of 
>ilver to be reduced, per se, into its metal: but hydrogen at a 
lesser heat might also be substituted for the water of the new 
metal, and thus present it to us reduced. How can we see 
Axide of silver resist reduction in the fire, without making such 
a phsenomenon the subject of the most serious meditation } 


XLIJ. On ike Cosmogony of Moses^ in Answer to JOr, 
Prich.vri>. Jjy F. E——s. 

To Mi. Tillock. 

Sir, —• I FEEL no inclination to involve Doctor Prichard in 
eq&troveny; but as he has had tlie advantage of fully stating the 
gruunda of hit opinions, given in your Magazine^ relative to 
tke Mosaic coauipgony, it wtll, I presume, be allowed me l»ief!y 
to examine whetim he has succeeded in removing th^ objeotfofis 
against them indicated in my former Utter. ^ 

M2 > 





ISO On the Cosmo^ny of Moses. 

U\ the |)aper* which occasioned my observations, Uoclof 
Prit^ftrd, af^r having?, as he imagined, exhibited a complete co- 

the series Of facts detailed in the first chap- 
t€TW Genesis* and tliose interred from geological j[>baenomena, 
renfiarks, that if this coincidence is surprising in itself, it ap¬ 
pears the more so when we compare the cosmogony of the He¬ 
brews Mrith the notions on this subject that prevaUed among 
other nations of antiquity. aU other 

spsmdations on this 57%e£^ ma- 

mgy with .natural procesaet/i^P^^^bre In hie 

recent communication f, howevi^.,,^|mr ai^^tion is partknlHrly 
directed to, and our surprise exck.^d bV)’^^ the remarkable con¬ 
nexion discovered between the primitive histories of the roost 
remote nations on the earth and these documents embodied in 
Genesis.” It is added that, not only the Asiatic nations, but the 
Runic scalds of Iceland and Scandinavia, and the ancient priests of 
Mexico equally in possession of the primitive traditions 
and the latter certainly never obtained them from Jerusalem t* 
Other similar facts are adduced in support of the opinion 
the early parts of Genesis are a compilation: but in maintaimitg 
it. Doctor Prichard does not place the author of the Pciita- 
teuch in the rank of common com^lers of historical fragments 
possessed merely of natural intelU^^ncenor does he r^ard 
the supposed materials of the ccropilation, “ in their origin as 
eomnicm historical testimonies.^* On this hypothesis I shall 
merely ohseve, that if in relating events which no uninspired 
person could ever u'ith certainty know, the author of the Pen¬ 
tateuch had recourse to records and traditions of whatever cha¬ 
racter or antiquity, it could only be to supply the want oi im¬ 
mediate inspiration. It seems, therefore, that to preserve con¬ 
sistency, either the hypothesis or the inspiration of Moses must 
be abandoned. 

I now proceed to the points in discussion. In my former ob¬ 
servations the word day is admitted to have been figuratively 
employed in Hebrew, as it has, I believe, in every language, to 
signify an indefinite portion of time; but I contended that in 
the six days creation it cannot be so understood; because^ for 
no other discoverable purpose than to guard the term ags^st a 
metaphorical interpretation, its meaning is there expres^y con¬ 
fined to the duration of an evening and a morning, to the decay 
and the return of light, the limits of a natural day.' Tliis limita¬ 
tion, reiterated six times in terms as explicit ki^unge can 
aupplyi causes no difficulty whatever to Doctor Prichard ; fffor,*' 
he remsHss, ‘*if we use the word tfoy to signi^.^a portkni ref 

^ ^ i- s. *' i" 

* Phil. Msig. Nb; 3f0, p. 265. f Ibid. No, 214. t p. 11^. 

time, 
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Ome, and havt ixcafion to allude to the beginning or end ofjilyt 
period designated, we always carry on the rneta|)lior and adopt 
the corresponding terms.” The truth of this position is ob¬ 
vious ; but its application, instead of supporting- the tro^^ 
sense contended for, affords an additional objection against it. 
In the day and night of Brama, the duration of the re^ective 
portions, tbe'preceding and. frdlowiiig tvyilight, the day, aiid the 
night, are’-'^ 4^ror^igic^.;.^tipds.; and a distinct Potion is 
conveyed in |feperly:^4ilstaih language of the re¬ 
lative time of 'the‘^e:t^l^^h when it is said,At the 

clc^e of his night, li^^g ll^^jr^osed, he wakes, and awaking 
exerts intellect,” l^d the‘,<|ndniing and the evening been 
thus used in Genesis, to mark.'^refcedence or subsequence of dif¬ 
ferent acts of creation in the same day; had it Ijeen said, The 
sun was made in the morning, the moon in the evening of the 
fourth day, the language would with equal propriety have borne 
a literal or figurative interpretation. 13ut it is remarkable, that 
neither the inorning nor the eveniiur is once alluded to for anv 
such purpose: the acts of each day are enumerated, and the 
day itself is said to consist of an evening and a morning. This 
being so, if day he understood figuratively, there does not ap¬ 
pear. to have been the slightest “occasion to allude to the he- 
giiming or end of the period designated” I>y it; since no other 
information would be conveyed by the supjjosed allusions, than 
that an indefinite period was composed of a metaphorical evening 
and morning; or, in other words, that one indefinite period con¬ 
sisted of two indefinite periods. I do not, however, pretend to 
appreciate the value of this information, estimated according 
to the genius of Hebrew literature.” 

The other, and more weighty objection,—that it does not ap¬ 
pear that tlie Hebrew people ever uiider.stoocl the six days of the 
creation as equivalent to so many indefinite periods,—seems ipi- 
plicitly admitted by the remark, that liad Closes read a lecture 
on geology to “ the shepherds of Goshen, and told them what 
space of time cacii oceanic deposit occupied, and by what or¬ 
ganic remains it is to he recognisSed, he would have spent his 
time to little purpose.” Moses, however, told “ the shepherds 
of Goshen” many things quite as difficult to comprehend as that 
each epoch of, the creation had occupied an extensive, period: 
nor does it seem at all easier to conceive creation the work of 
six days than of as many thousand years. With respect to suc- 
^ssive oceUnie deposits, each characterized by peculiar organic 
^ remains^ no trace of such a series of events is discoverable in the 
Mosadc accoum. On the contrary, in that narrative, waters 
retire previous to the existence of animated beings, and nev'er 
again cover the earth until the days of Noah; and the work 
' M 3 of 
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nf eieatiou h represented as vtttiply progressive, which it little 
consonant witli a scries of creations and extinctions of whole 
races antecedent to the formation of man. Could these ap* 
pArently irreconcilable discordancies be overlooked, still Doi tor 
Prichard's parallel between the facts detailed hi Genesis and 
those inferred from geological observation would fail. According 
to the sense in which the twentiet^and two following verses of 
the first chapter of Genesis havei|||^t%^|nen geiM^aily under- 
stood^ all the inhabitants of the eallfet into existedce 

on the fifth day; while geolcsjBP^jlPPfeih^ places the orders of 
tcstacca and zoophytes in ii^, in a period uhen, 

accord!^ to Moses, nothing atUmi^^was created. It i«> true. 
Doctor Richard thinks their defiqieitcy in loco-inction sufficient 
to excliule them from the fifth day’s creation. But benides that 
this criticism may be suspected of o\er>refiiiement, it is to be 
observed that, if they be excluded from that day, it is absolutely 
certain that Moses has assignejl them no other. \^h*n, there¬ 
fore, zoophytes for their analogy to vegetable*, and testacest 
without participating in that analogj, arc removed fioin the 
fifth to the third da\, and wc arc alterwaids called upon to 
. admire the coincidence of the series of the facts detailed in 
Genesis with those inferied from geological phsenomeiia, Doctor 
Prichard seems to forget that the coincidence is effected by his 
])laciiig two orders of animated beings where Moses never placed 
them. 

I am, sir. 

Your very obedient servant, 

Bath, March 10,1816. F. E— 

P. S.—*-The conjecture thrown out at the close of my former 
letter has no higher pretension than a simple possibilitv. In 
making it, I was perfectly aware of the objet tioii which Doctor 
P., observes may be drawn fiom physical considerations set foith 
(not in the Systeme tie la Nature” but) in Laplace's Expo^ 
sition du Syslime du Monde. 


XLltl. Observations on ike lafe eiceisive cold Weatkes’, By 
Wm. Skrimshire, Esq. of Wubech, 

To Mr. Tilloch. 

Ilf consequence of the public solicitation of your valua*- 
ble correspondent Mr, T, Forster, as well as for the infbrmation 

. ' ' ■ dlto 

cold 

My 


of the other readers <d your useful Magazine, 1 am niduci 
eegn^ the following observations respecting the late itttense 
RS^^p^ricnced in tliis part of the kingdom# 
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My thermometer is graduated according to Fahrenheit’s 
and i have ii'> reatiou to doubt its accuracy, it is placed ottt 
of doors facing the N£, with a projecting edge of bi ick>work 
to defend it iioni the rays of the nsiiig sun.* 

Mj baroiuctei i'f awheel imtinnicnt, therefore I do notrdy 
on it fo** exticii.c accuracy, but as afibidiug sufficient ititonna> 
tion of the vicissitudes in the pressure of the atmosphere. In 
my obser\'a{i(t}ts wiljkthis ii|trumeut, the letters r^f. r. denote 
that the me^SNiry i||f^lnthdl|'biugy ikiling, or stationary, at the 
time of noting tite 

I generally register in a morning only, but 

on particular occations t|f^ are repeated oftener, especially be¬ 
tween nine and ten at nigm. The journal is not kept, perhaps, 
with that accuracy and regularity which are necessary to meet 
the public eye, but merely for my own amusement, and as con¬ 
nected with* observations on the culture of certain plaUts which 
at present occupies my attention. 

Februaiy 1816. 

Tuesday 6th-—-Eight o’clock A.M. 

Wind NE. brisk.—Barometer 28*^5 f. Thermometer SS*’. 

Sky dull, with small tain and sleet. 

Nine o’clock P.M. The sleet this morning uas soon suc¬ 
ceeded by snow, of which we had three or four shovv|rs daring 
the day; but this evening it fell fa>iter, and now continues on 
the ground. Barometer fallen to 28*80 s, # 

Wednesday 7th.—Nine o’clock A M. 

Wind NE. Barometer 28*80 r. Thermometer 30®. 

Much snow has fallen during the night; and still coatinoes 
to fall. It lies on the ground about three or four inches deep, 
on a level. 

Ten o’clock P.M.—It cleared up ‘•oon after the morning ob¬ 
servation was registered; but \vc had sevcial slight showers 
snow during the day. 

The baromerer began to rise tin's evening. The sky is now 
clear, and it is a veiy sharp frost, the thermometer 20**. 

Thursday 8th.—Halt past eight o’clock A.M. 

Wind N.—“Barometer 29*07 /. Thermometer 26®. 

Alternate snow and sunshine. U has been a severe frost in 
the night, and still continues. My well-water pump is frozen 
for the first time this year. This pump is situated in a warm 
Rumford kitchen, which is in use daily from eight o’clock in the 
laorning till nine at night. I make this remmk because it satis¬ 
factorily proves to niy mind, that the thermometer had been se¬ 
veral degrees below 20® during the nighti 

Ten o’clock P.M.—The atmosphere was dull this afternoon; 
but clearing up in the evening, a bright moon-light night suc- 

M 4 eeedcfl. 
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with an intense frost; the thermometer being now^at 

Sjiday DtlK—Half past eight o’clock A.M. 

"*3^d .S|»**7-Barometer 29*^. Thermometer at zero ! 

!ie sun bright. > A brilliant sky. Not a cloud to be seen in 
the hemisphere! The air feeling ii^f^ly e^ld. 


severe the 



san:^ 


ermometer 10®. Atmor 


Ten o’cloch;l*.M.—The frost 
whol^day. 

^yi^thermometer rose to 
‘^gree. 

/Saturday JOth.—Nine o*t4o' 

, Wind SE. Barometer 29'^ 
sphere rather dull. 

Ten o’clock P.M.—A little snow fell this evening. ITie 
thermometer rose to 22® during the day, and is now at 26". 

The weather continued with the common cold of winter till 
Thursday the 1.5th of the same month, when it began to thaw, 
and the barometer, which had been stationary at 29*91 for three 
daysj began to fall in the evening. The next day was very hazy, 
and the tliaw coiitiniied with a failing barometer, and the therr 
mometer at 42®. 

I leave it for others who have more leisure and abilities than 
myself, Ip settle the apparent discrepancy in the accounts that 
have been published respecting the intense cold with which this 
kingdom lias ldtcly*bccn visited. But I must confess that one 
of the motives which has induced me to give this public testi- 
mppy.of the facts that I noticed, was an observation in the Me¬ 
teorological Pvfcporr, published in tlie Monthly Magazine for 
February, where the reporter boldly asserts, that he is quite 
sure that those loho talk of the thermo meter being at 6® or 26® 

‘ i^lpiv the freezing point are under a mistake/’ ■ 

'^',^Now, sir, I do not pretend to be either wiser or more-accurate 
t^n others who have paid attention to this subject, but am 
"quite sure” that^l was wide awake when I examined.my 
thermometeraye, and at tlie time too when I noted in my 
journal the facts above related And having been in the habit 
of making meteorological observations for nearly 30 years, it is 
very probable that I may have acquired some portion of exact¬ 
ness, if not of facility in reading off figures from the graduated 
scale of a philosophical itistrninciit, at least within haf a dozen 
degrees! And I do aver, that at half past eight o'clock on the 
morning of Friday the 9th ult., Fahrenheit’s thermometer stood 
at zefo! and as the sun rose with splendour at a quarter- pasti 
sevgu o’etpek on that morning, I have but little hesitation in be- ' 
lievipg that at two hours before sun-rise tlte thermmn^ei;..iiras 
some degfeep^ below zero I . 

Eecollecting 


'''to. 



On Aerostation, 1S3 

Recollecting the degrees of cold which are destructive to dif^* 
ferent vegetables growing in this Kingdom, that even tumep^,^j^ 
the ground in winter are' injured by 24° and totally destlS^lc 
by 30° below the freezing point j we may naturally doncmde 
that great devastation miist have been committed by’ the tate 
severe weather: but the destruction would have been unparalleled 
in this king^m, ^ound been previously coverjcd by 

.snow, espects^ splendour on the j||||tning' 

of the 9th ul^lhi^i^^^^^tnenting the danger to tf^ving 
principle- Thetefor^,reflect upon these eircunistanaes, 
what a powerful sourc^ <^^|'atitude they ought to prove in 
our minds, to that great ihd ijeneficent Being, who has spread 
such a protecting nnantle over the fertile fields of this highly cul¬ 
tivated country! ' 

1 remain, sir, 

Yours, Sic, 

Wisbech, March C, 1016. Wm. SgRlMSHIRe. 


XLIV. Ofi Aerostation. By Richard Lovbh, Cdpewobth, 
JLsq. F.R.S. ^c. &c. ^c. 


To Mr. Tilloch. 


♦ 


nn 


Sir, •— X HERE is something apparently selfish and ungracious 
in claiming inventions that are published by others, iWt in 
philosophy, as vi’ell as in law, a fatal error is often coniraittedjjy 
inches^ —or, in plain English, by leaving unclaimed, for a leil^'h 
of time, a right that belongs to us. , 

The ingenious Sir George (/ayloy has frequently jiroposcd to 
im])el flying bodies, by letting them descend oblk[uely thrnu ^ 
the air, and forcing them in a contrary obliquity against the 
by impelling them upwards. He refers to Mr. Evanses paper 
your Magazine for November last. Now, sir, I did actually ap¬ 
ply this invention to a small fire-balloon at my own honse in 
the year 17S<i, w'hich confirmed me in the opinion of the prac^r 
ticabilitv of this invention. But as there were a great number 
of thatched houses in my neighbourhood, I desisted frcnii mriKing 
furtiieV-trials. 

In 1SQ2 I became acquainted with M. Montgolfier at l^arts> 
when two of my friends who were with me, asked M. Montfrolfl^ 
^.whether any practicable means of directing balloons ha'd ever 
;^lfeen communicated to him. He replied, “ Never, but in a let¬ 
ter' from a gentleman in Ireland.” One of my friends itrame- 
diately inquired, whether that letter had been coraniunicrited to 
him in the y»ear 1782j, by the Marqii^de la jpype, of Bo iirg en 

Ijressc, 
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Bre>(se. H« said that it was. " Then/’ said my friend, that 
h|nttea by Mr. £d^\vorth, for I saw it when it was 

Montgolfier was e\tieujcly pleabocl; took the trouble of ex¬ 
plaining to me many of his ingenious contrivances, particularly 
his heller hydrmtlupie. 

I ca’^not omit to mention an huiS^ of M. Montgolfier’s 
caud^|||Hand geneiosicy. After talt^ eatjtltderable pains 

to o^lne objections which had made tfl his paracmite, 
I 'fjDmmnnicated to him the tendering the descent of 

tine parachute perfectly safe and 

When we were going away, we passed through the magnifi¬ 
cent staircase of the Cometvatoire des Aits et Metiet^, Rue 
ISt. I^Iartin, “ There,” said he, pointing to the dome, “ is 
an instance of national gratitude; you see the remains of my 
original balloon suspended from the roof, and my parachute 
annexed to it. I will have my parachute taken down, and yours 
substituted in its place.” 

These, however, are relations resting merely on assertion,— 
but ill the Transactions of the llo}al Irish Academy, vol. vi. 
page 101, theie is in an Essay of mine the following note* 

“/i balloon may becanied forwaitl w’ith certaintv and celerity 
in any 4|hectioii wheie there is no pcicepnblc wind, if it is al¬ 
ternately loweied and elevated by altering fiom tune to time its 
sppci Ic gravity, which may be done by various means, without 
losin.' much hydiogcn gas; and if it he furnished wntli fins or 
small sails, and be set to a proper angle, with its line of ascent 
and descent, their vertical pressure against the air will impel the 
balloon forward.” 

“ Swift manoeuvres his Lapiita in this manner: 

* ** ii tried this invention on a small halUxm in the house of the 
tiMe ingenious Dr. Usher, ^Professor of Astronomy in the Univer- 
ilty Dublin I, the fiiend of science, and of those who wished 
to intprovt it.” 

1 do not mean to insinuate in the most remote manner, that 
Sir <3corge Cayley or Mr. Evans knew' any thing of my inven¬ 
tion 5 probalily they never heard my name; and far from wishing 
to dicrogate from their merit, 1 shall with pleasuic contribute to 
a su bscription for carrying on any practicable plan for the ad- 
vani icment of aerostation. Earnestly hoping that it may be ap- 
pliet 1 to better purposes than those to which it has been hitherto 
unw( irthily confined, 

I am^ sir, ' 

Your obedient servant, 

Edgev rnrthstown, Iralaad, RiCHJ) LoVBtL Ed&BWORTH. 


^larcb 


6, iSie. 
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P. S,—One of the most jwwtoful means of retarding 
gross of aerostation has been ridicule. In th^ Essay to wlli|||| 
I have alluded there is the foHowing .passa^: ^ ^ 

The disposition to ridicule every scientific project ^'"absurd, 
until it haa been absolately brought to perfection, has been the 


amongst men of inventive geiitus; 


eoinmofi topic of c 


and it is poets, who suffer so muuJi them 


I in ti 


selves by world, and by the 

the vulgar, 8^§||d in ^eyenge themselves upd^m^ of 

science, ami treat their with disdain. .Beit^Jonseu 

has attempted this, in i^ie^^liis masques,, with a degr^ of hii- 
mour which is not always the* portion of those who, tb|(ow ri¬ 
dicule on science. Merelbbl, the clown of the piece, consults 
an adept, who promises to instruct him iu all occult seq^s, and 
to show him apparitions of all the learned men of the 4icients; 
hut every man who is called for happens to be busy, from Py¬ 
thagoras, ‘ who has rashly run himself upon an employment ot 
keeping asses from a field of beans,* to Archimedes," Who is 
meditating the invention of 

‘ A rare mouse-trap with owls* wings, 

And a cat's foot to catch the mice alone.* 


Not only the same taste for ridicule, but the samre ideas, 
we find repeated, with a slight alteration, at different serat^^ 
Aristophanes and ^Lucian amongst the ancients; and Butler, 
iswift, and Voltaire, the three modern masters of ridicule, have 
in various shapes the same idesis, aitd are alike disposed, to con**- 
^found the ingenious and the extravagant. The best way 
parrying the stroke of ridicule is to receive it with good'hfu- 
raour; Laugh with tho^ who laugh, and persevere with tbpise 
who labour, should be the motlo of men who possess the powa^:'-^ 
of invention. s vif/ 

** The late Dr. Johnson, who in his Rasselas ridiculed thit' 
idea of the art of dying, lived long enough to see the ascent ad 
the lirst air-balloon.’*- 


XLV. Report made hy Messrs* Heurtier, Percier, ami D\ > 
FOURNY, to the Class of Fine Arts of ihfi French Institute, q/' 
the JJahmrs of the French Architects at Rome durint t,hef 
■% 1812 ISIS*. 

j ' 

^entAibn,-—Y ou will recollect that the labours prescril )ed 
by your regulatpc^ to the pupils who are architectural pensioi lers 
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Report of the Laifmrs of 


of the French government at the Academy of Rome are divided 
wbito two^lasses. 

comprehends studies of £he details which during the 
first three years of their residence they ought to furnish, in or¬ 
der to sho\v how' they had been employing their time, and the 
progress whieh they are making in tl^^^J^-.of the .m't; works 
theproperty pf which remains tvithi^‘l^p|i^|^^^ . ■ 
l^lgl^er description of of 

anmqPibfmuments, which th^ pnpi||^^htAtb'^|ertake-during 
thdir^Vesidetice, and firesent ii fekJm^^^ ^jjjtate kt the eKpiratiou 
of their tenir. These restorati^^,’^^^'we may regard as the 
completion of their ci^'ation, appefi^ih to government. 

Your commission has followed tlie*brder of this division, in the 
examiimtioh which you liave directed them to make of the works 
sent from Rome this year. Their report will embrace, first, the 
analysis of^the studies of annual details j and secondly, that of 
the r^toration of antique monuments. 

M. Sttys, one of your pupils, has extended his researches over 
tlic three orders of architecture,^ ' 

In order to‘study the Dor)c and lonije orders, he has judi¬ 
ciously chosen those of the theatre of MarCcllus, as the most 
correct of the edifices of ancient Rome, and even of Italy. Of 

• V ' • 

the threat* drawings which he has mli’de., one traces the whole 
of the two orders raised on each othei*, with the arcades made 
in the intercolumniations: the two other drawings, the details 
.of eacii of these orders; i. e. its base, capital, and entablature. 

As to the Corinthian order—among the excellent models con¬ 
temned in ancient Rome, M. Suys givt* the preference to that 
of the temple of Pitlars the Avenger, whicItV better than any other 
peii|iaps, demonstrates’ how, by addingf*bol(iness to grace, the 
of tlie ancients knew how to impress “t^aracter oq. front 
Kmwfttions the most elegant and rich. 

the four drawings which he has given of this monument, 

- first' gives the plan and general elevation, taken from the 
of Labacco, and which he has borro\^l. The other three 
dri-wings present the elevation of two of the three intercolumni- 
atkms w'hich are still standing, and^e woiking details of the 
bail®, capital, architrave, and rich ceiling which covers thepof- 
ticii. 

Ivl. S’lys deserves no less praise for the care which he 4ias, 
tak en to point out throughout the nature of the msil^ale, ainl«; 
the ir-fines execution, than for tlie skill with which he Ipw giv^? 
the .character of the prccitms ornaments with which thHlIbraeH* 
cnriAdied, , By following this course M. Suys utay exjjcbt suc¬ 
cess W evdfy step of his career. ' ^ , 

cerjfunly s^ risin g^at 'in general 
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hi collecting the monuments of ancient Rome, should have l|s*! 
tally neglected the Trajan Pillar, one of the most perfectjiBj 
Rome, Perhaps he rcgaided it as a monudient of sculpture rat^P 
than of architecture; perhaps also,ignorant as he was of drawing, 
he despaired of being able to give its beauties. 

However this may he* M. Chatillon 1ms given a proof of his 
taste ill selecting t|i» ApJeiidid monument ot antiquity fos^^qae of 
the subjects of ^ studies* 

He has cxf!a|ed five ; which present, lst,‘jPPrpIaii 

and elevation m the whoi^'i^lun^i, and surmounted, aS it was 
when entile, by the the emperor Trajan : Sdly, The 

facade of the pedestal at the entionce side, with the base and 
capital of the column; finally, two fragments of another face of 
u pedestal, which exhibit the trophies, eagU'S, and other orna¬ 
ments. These studies or figuics are exceedingly well drawm, 
and are calculated to give a favourable idea of those which M. 
Chatillon h'ls since made on the portico of Octaviu<i, and the 
transmission of whicli is announced. 

M. Provost has directed his attention to the remains of the 
Temple of Jupiter Tonans, 

We know that, buried almost entirely under the ruins of the 
edifice of the Mons Capituhnus, on the slope of w'hich it w'as 
constructed, this temple has long exhibited no other remains 
than three isolated cohunns, forming the light angle of the pe¬ 
ristyle of its anterior facade: they weie besides buried in such 
a way as to show only the upper part of their shafts, the capitals, 
and part of the entablature: so that none of the architects 
who since the revival of the art have published collections of 
antiquities, had either seen or given the toute ensemble. 

M. Provost, profiting l>y the excavations made around the jbet 
of those columns under the auspices of the French govemmetd||^ 
during his stay at Ijonlc, not only surveyed them entire, 
executed four drawings of their detail®. ’’ 

The first contains the total elevation of the intercolumnialildR 
which forms the angle inteiioi fagaclc, from the levd^ 

the ancient soil to the sinumit of the entablature, with all the 
various plans, sections and^iofiles, necessary to its development. 

The three other diawings are consecrated to the details; such 
as the base and the cajiilal, the entablature of the sofite of tire 
architrave^ and the fiieze of saciificial instiumcnts which runs 
along the fiank of the temple. 

Thus (thonlws to M. Provost J we now enjoy for the first time 
a complete view of the Temple of Jupiter Tonaiis, ope of tl\e 
most magnificent of ancient Rome; and that without contradic¬ 
tion which unites in the highest degree tlie luxury ornament 
with delicacy an^djn^eqiness of execution, ^ 

. “ .. ' ■ The 
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The most essential particulars in this new Corinthian mode! 


90 ! 


The difference of breadth whicli exists between the two in- 
tert^unmiations of the angle \ that of the anterior face having 
thr^ tnoduies, whoicas that of the flank has only tvvo and a 
half). This kind of iriegulaiity has bfeA oochsioncd, aecoiding 
to all appearance, by the great proxintitf edifice 

called uhtch, not admitting of flank of 

the tcjpie the accustomed depth, e(}l||(rained||ib archfteet to 
reduce the breadth oFthe interciih^inial^mi^* 

2. The height of the column^ being carried to ten 

diameters and a fourth, presents one' of the most slender and 
elegant Corinthian pioportion<i uath which w’e are acquainted. 

3. I'he nature of the stylobate, which consists of a simple 
marble die, without base or cornice, and one diameter high, 
placed under each column. 

4. Finally, the steps uliich, practised in ^intervals between 
the dies, served for tlie ascent from the ancient way to that of 
the pcrktsle of the temple. This practice of placing the steps 
in the tliick pait of the pedestals of, the iralumds had not been 
before remarked, except in the ancient Tcdiple of Minerva at 
Assise. 1 ho present is a new instance, wpieh deserves to be 
imitated on ail occasions, when it i*^ot |>omtittcd to bring in 
front of the peiistyle tlie steps by wbkdlkwc^arc to ascend it. 

M. Cauthier has jiresented vaidous iiitercs|mg studies for the 
years IS 12 and ISlii. They consist in‘^|f%{^wmg of the con- 
«K)Ui of the arch of Tilus ; in the restoration of ^e Temple of 
Jupiter Stator; and in that of the Templj^f i tlie whole 
forming fifteen laige diawings. ^ / 

The console placed at the key-stone qOhe Ofttk Of Tit?JS, oi^e 
^tbe finest which we see in ancient raomlfoellLtl^ is very b^uti- 
dikt besides the foliage and other oridjh fi^ with which it is 
«n|ielied, it presents in its anterior front a'^!^re standing, very 
' edtMhidecayed, which, according to the att^utes stall percepd- 
hie, «Bems to have rcpieseuted the City o||||lome, with the hel¬ 
met on her head, supported on a l^e, and holding a crown 
of laurel. M. Gauthier has drawn fms console b<Hh in front 
and in profile, in a broad and soft manner, and in the propor¬ 
tion of half of the real si^se; a task which has not hitherto beeax 
attjHlflted. 

lir three ^thbr drawing^ he gives the plau and elevation as res* 
4Pred, oi toe Temple of Jupiter Stator, for a long time, as 
Is well known, the remains of this temple were reduce to three 
isedated columns, and of whief a portion of the shaft, the ba^, 
and the styk)hate were buried so deep, diat hitheito those parts 
had not hitherto be^ observad * , M* by an 


tp^^vaiion 
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excavation in IS13, by tlie orders of the French government, 
around those coliunus, and carried to the level ot the first 
of their foundations^ ascertained that they had, not steps^ (as 
dirated by Palladio,) but one continued stylobate forint of large 
blocks of stone covered with marble slabs; and conse(fiiently 
these columns muat have formed part of th^hiteial peristyle ot 
the temple. ' , 

These obaorV^Uons,’ and fba '^precise measurements t|||dvli he 
has taken to dpi^ihose tigve afforded him the qHuu of 

fixing uith ccitainty theWtgir&l proportiod^ of the whoW^ Jeft 
incomplete to the^ pre<^cT^|pt; and consequently to lestore in 
a suitable manner th^plan Of the temple and the entire eleva¬ 
tion of its fa 9 ado. The capital and tm'eiitablature are givtii 
with great truth, and in such a way as to give a just idea of Uie 
magnificence of this monament; one of the purest models which 
students can possess for bcaup^ of geucial propoition, graceful- 
ne'is of profile, and ^ the exquisite taste of the ornaments with 
which they are enriched without profusion. 

The Temple of Peace, which M. Gauthier made the object of 
his studies in diduOtpresent in his opinion the same kii d 

of merit. Certaii^ ^he same purity is visible both in the ge¬ 
neral character ef^fus monument, and in the distribution, taste, 
and execution of*aC8 ornamnts: we cannot even refuse to ad¬ 
mit that the ensemble^ ofifttia character lesembles stiongly ihat 
of the Thermae Ba^''t>tlii&r edificaff built in the time of Diocl’esian, 
the first aerq of ,tlie dt^be of the art: but the magnificent ar¬ 
rangement m the the colossal dimensions of the masseet 
and the means of cen^uption employfd to ensuie the uecassory 
stability,ftlgniah attwminuice of investigation. 

For thgab rt^asoftS' th<^TempIe of Peace has from the earlieat 
times atit|fiti|m of studious architects. From the iit^« 

sera of the restoratil^tkupiilthe art, Seilio and Palladio publish<|ii|^ 
the dra^figs of example which was followed by mtmf 

others, particularly by Desgodetz, who, more exact, coi recto# 
the mistakes of his piii|||bcessors, but cannot give as yet any thhig 
but an inc^plete w^; l^ause, in his time as at present, titt 
remains of'thip edifice wcimiui-ied under enormous ruins, whi(li 
rendered eveiy inquiry fruitless. 

What artiste have long desired, the French government has 
undertaken. By excavations executed by their orders in 1312 
and 1813, the entire surface of the ground-floor "df t^ building 
was cleared, and wlitdh in some places was covered with more 
than twentvtsfive feet of earth. « 

M. GautiScr followed step by atl^ these excavations, and mea* 
sured and drew not oniy aljl the vestiges of the plan of the edifkf, 

t9 

be 


but even the mt 



^namQnt^whijph appeared 


19 ^ tteport oj the LaJbouti of 

Jy adapted to throw on its deroration: and tha mmU of the^ 
‘wNluhios has been given to the woild by him in twelve drawings} 
of which exhibit the plan and elevauoii ol the cdihcc in 
It^ present state of ruiii| w'ith the indicatiou of the paits pufoo-* 
vetedhi the e'ccavations: atid in theothef drawings, the fpotm* 
aient is re'^tored satitely, with all the of the orders ^ich 
tlecariUe it both evteimilly and»inf«mh|l)ir 


reR)ailK..btb puts of this r^oia«|^/Wattse they 
aie aniSotcIy new, aie: ^ J "0 



^ievatimi of the portico 
^rt of the edifice, apd 


1. The plan, sedifion, and 
which ranged along the whole e 

preceded its entrancc^on the side of ^the Coly&eum; the coin> 
partments of the pave|!hsut in ct|iol}ne and yellow antiqtie marble^ 
and those of the groined aiclies adorned^with caissons. 

2. The plan, more exact and coiqpiiete than hitlierto drawn* 

of the three naves composing thg^bocly oh the temple, with alL 
the compai tmeiits of its magnificent ^ay^eat lormed of the 
most valuable marbles, ‘’idt^s^violet the yellow antique, 

the green giaiiite, poiph}i), and ser^jlentiU^, 

3. The entile decoration of thqpgraaoT cwlAdar niche which 

occupies the middle of the noith nimk,"^e4tOr6d according to 
the fragments of bases, columns, c ar tels,'^atid entablatures dis« 
covered in this patt. Tiie bad stjleW firoj^ments and tlieir 
Cikprse exccutiu^ added to the \ a|^CIuistian altar found 

thii place, lead the aul|kor to coi^eciure that the deco» 
ration of this niche has undergone ^ ^te time of the 

edifice being converted into a chiiidi. 



Uf till? temple op- 
>K^ ipto the jPia 


The lateral enti anc^ made in t 
polite to this niche, and which ought to 
Surra. ^ 

5. The nieasinements in detail of tlic^aill'^oVurah rxf^ raised 
|||p<t;be plan of St. Mary Majoi, and vtdlich ^ s we al'ea^httow, 
fiom the Temple of Peace. Jesuits from these 
^^ifemcuts, given for tlic first time witfi prcchb&nv tliai: fhb 
il^u presents the singulaiity of being^j^hickefied fbout imc- 
thiH up the shaft, and diminishing|^i > little at rta tUpper paft t 
without doubt, in order to presenPnioit stjcugth io* the itfch> 
and more resistance to the burthen wluch it hod tR support. 

Gff Finally, the most \ aluable of these restorufrotifi, becah^ it 
Wflil the most qnexpfected, is that of the decot atinn df tflyB ^roh 
which cqgcrdft'the central nave of the edifice. It 
drawn from the numerous fragments disdKrerejl in the<earr‘ ‘ 
Tions, collected and combined by M, Gauthier.'so a« to ri 
du(» not only the arrangemdfit of the variot^ Iquwhs cdf4 
lounges, or^s and triangnlars, of whit h it if j^fnnpofed, btfl the 
miWo&t ornament in stucco .*Jgdth..whkb tftjasiir enriched \ so 
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tliat tiicre retsu^ notlting more to deiite upon this most i 
portant part of the decoration oi the edifice. 

It appears tlmt the excavations hitherto executed havC 
presented any indication which proved that this edifice had h 
coimc<^ed with any other | whence it has been hastily comduded 
that it iias never formed part of a palace or a suite of baths^ 4s 
generally tbotj|ht. Kevertheiess^ before giving up this idea, it 
would be neecMMOry to try ap exeavatiOn‘^)ilch has hlthc||Aj^ti 
neglected. of ^ ground conipichended hetsfjHTthe 

Temple of Peace and the two ia tijs a djoininai vulgarly emd the 
Tem|>}es of the Suh and ]y^iiif***^his excavation, well directed, 
would perlutps disedye^ tlw ^cient communicutious which have 
been suspected to betyveen these edifices with the mere 
foundation,as the Temples oF'the SuimiatKl Moon exhibit 4 
striking analogy todhe Temple of Peace, both in their construe^ 
rion and in the coinpartn)^dKt%in stucco with which their arches 
are adorned. m. ' ' * 

$ucU a discoverjwtfpld remov^very doubt: for the more 
attentively we cohsider tl^ ediflife^i question, in whole or in 
parts,‘<^the styleji;^its aTohitecture being evidently inferior to that 
which prevailed V^iejdimdf^ Claudius and Vespasian, to whom 
the erection has j^ecn ibed, and particularly the arrange^ 
ment of its jdan, which, idiCiilar to that of the halls of the baths 
or palaces, .has nothingg^ common with tb^ well-known Ar¬ 
rangements of the teirtplwl^fh^ncients,—the more we arep^ 
suaded that traditioil Mpldefectii^respecting the true destit^ldiliiil 
of this edifice, ■* ^ 

As to its date, U l ^Jg : ^c ient to cast our eyes on the diwiM^Mgs 
of M.Gauthi^, ad)|bllp^fh the most^raisewoithy fidelitygiveil 
the true chHraWer W details, in order to be convinc^ thib 

iHhMA. execution semi-barbarous cannot |p 


iC AjmustajHage of architecture. 

'1ms mded to his drawings an explanatory i 


omatneras ot & 
the vwf Jc of tihe 
Ad. Oauthierl 

in which he gives net only the description of the various p^ 
ef,^he edifice, buftalm ^ l the details of its construction, Whfen^^ 
h^ etiidieo with the pl&tc st care, besides every infoi niatidn 
tire to the excamtions, mtl|rhich have been found the materials 
whinh soived as Euthoiity for establishing with ceftatnty the 
r«s|bration of the^ceived paits of this vast monument, 
^i^^woed, the restoration of the Temple of Peace, which was 
no^nbligatoi^ oq M. Gauthier, does honour in Isypry respect to 
nijt'aeAl aud taknts^nd cannot but migu'r well for tliat of the 
Md^rtbeWenger, which be & just finished for the 
Hia work is the toire pjbeious, as, severe^ frag^ 

deattoyid, it 







does not merit 
nv tiicft excavations, 
r^ch government, ot 
oe. 
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aideration ought to induce the ch|ta to ask M.Ganthier, to whom 
||M|!ere indebted for this resteketion of the Temple cC't'eace, to 
Hknt the saute to goveritsnini^ in order to be eddojl to those 
ht ^eady possesses, and among which it tviU hold a most 
dhdmim^ed place. ^ 

Tlm^liare tevicw of the works fmMsatllijL by Messrs. Snys, 
Ch(iM|), Provost, and Qanthier* iot 4teir itMHWtl tribute oi 
iSynM l8l3,demonstraees ^at, # Ihr IreNtt i^ili^lhg neglected 
tot^lfithe ohhgauoiis imposed l|^||iet«g;;^pOus, they have 
evadddleteppedtheip. 

didogv than their eagCrnNllt! 
ordered with so much mtnuficence 
faiost of the monumente of Ronjj|n m „ , 

While on tins subjeW, it may Wnecesu||ry-to«retniod our readers 
that from the jcai lb09 to the end m the French au- 
tlioiitics at Rome have incessaiitMfdllaySted^ Uid bare, for 
the sake of thl^ advancement of i^diti ism | gd the instruction of 
aichkeets, the len^us of Hl^cKfef ediAcir^of ancient Rome: 
it ill thfit we have suTOMiveliiihBle^ to view the 

teinpWof Anconiniis and Faustins^l^f^eitlh^ Fortuna Virilis, 
tiS Concord, of Jupiter Tonans, of the Moon, 

and Jupiter Stator; the arches of the Goldsmiths, 

the column of Phocas, Trajan’s For|pji, the1||^l)S of Titus j and 
fMktW'. r.lie Coljseum. 4^1^ ’ 

itoiations of ancient ^n ll|j|fSh;af ^hfada for the govern- 
>y Messrs. Leclere an(r^uyot,j4|ki^ df which the com- 
is about to give an account, win hc^e Idss interesting, 
ig the ancient edij^es which tui^Al to^f^ed, none is 

, oi^a^ “ ‘ 



ft^josing, better ^i^eived, oi^^ kt$ dkt^cd, tW 
Pantheon: none is better calculatejiCQmvQ an eldvnted idea 
le genius of the ancients for arcffibet|rc{ fpri^even at the 
‘ It was erected (which was the ipst flfilpd^sh.iim lera of the 

ostbealtiful mature. 



,ion l[;o from the 
and arUtts 
'meditations and 


H was legarded as one of the mos 
[s in tMa way that Pliny, Dion Cassiiis,^i4gfij|KdnV'^™^^^^ 
Spartmnus, speak of bAto f 
^ moderns have |mid the same addWiion 
happy epoch of the revival of the iffk, leainadk ti^i| 

have unceasingly made it the subject of tlKk?medi _ _ 

studies. The most celebrated architects, Palladio, Pietro 
Ligorio, Fontana, jQtesgodetz, Piranesi, have publisb^ the mea- 
sTimidents; and two latter in partici|kr with^such pi^g^^pt» 
Wat their works appear to leave nothin^jp be^esired. ^ 

This subject had not.therei^e the advantag^^ novnU^? m, 
l|fwaseventoaU%pp€afnnck%1t^U!ited. 
has St as bis n 

ttohaktjdCb 


i^khdiiehaa 
In 



ihe B^ch at Rome, 

In a scries df <}«SMNrmgs execufie<$*ilsUh the^H|||| 

rare ititeiligence nncl on a vert scale, M. Lceloh^ 
only revived ifci it were, his subject by th^ immense deveIop^l|PP^ 
which he has given both to the^ tout ensemble and to the ' 
and bv the ait with which he bus developed theta ; hut he 
has sueceeded in giving a more complete work than any apt haa 
dene hitheri! 4 i|,andnew evenln many lespects in consequ|i»e of 
the numeKHi»Mf«eovertcs with which he has enriched it* 14 * ^ 

111 the state Of impossibility In which the committee find them¬ 
selves of indicating ail ofthongJliey will content themselves with 
describing the most impdiiatiC^ieginiuiig with those wbich are 
relative to the e\tenuil parts of the temple 

1. Hitheito we have not h^j^ an c\d|t d) awing of the dight 

of steps b) w hkbai IrolMf the | \ice in fiont of the Pantheon, its 
poitico was attained; T||is (;\ieinal pait of the edifice having 
been long covered by the su^ssions of iiibbish tin own on the 
adjacent ground, #!»)> ad di awn it aceoi ding to his own ideas, 
his taste, oi fancy; Muf Leclor<||u ^toidingfto the obsemations 
made and the vc^ghs ^(^veiccf at the tiiiic of the excavations 
of 18(H, in fr^l os wcln|||L]pon the ll<inks of the portico and 
of the body oflth^~t4a^e, ha^ icstoud this, inteiestiflg part in 
its true foim. ^ 

lie slums that; the agOTiid of the sun minding squaiA^^s 
paved \viUi large iri#guliHfeigM>l Travi jtine maible, ano^'^at 
tire temple was ascen^M ^ nilhns of (out steps of wl4t^ Ali¬ 
ble; at the top of|jki4{di was a bioad pavement or 
which extended nut onl} uvoi the whole ui the facade, 
oi’or the outskirts Of^^cncuiuferoiMe of the tempie^i!|b|Mtfl^ 
was sustained by O ^bntinued sfi/lolafhtn. 

2. Vitrnlius in t!be|i4S''^nd chapter oi Ins thiid book,treat|R|||tf 
the vaiioust thicknesses to he given to columns at curding 
different btcadths Of'tdiiPl^iteicoiu nniations, pi escribes the 
ening of a fiftieth pait of the diameter of the eolumnt> g||iced% 
angle of the pof^tco^ “ becauhe,'* he says, ” the great light 


ram 




slender, it^ is tiecessary t^emedy this false appearance, Wl^eh 
w'ould otherwis#'dj«pcive ine eje.** 

M. Leclerc btft veiihed that the column of the angle of the 
portico towaids^he light of the spectator is in fact ationger 
than the otlwrs by a fiftieth nearly of its cflamttei; the column 
of tlm opposite ang^does not exhibit the same conformity with 
tl^ jme^t of Witrmnns, but we know that it was placed there 
et tawme of a veiy modern cm|pration« 

two fffat mebea W&k the botto^ of the 

aisles of long iBvcry Mieatiou 

of ebi without any 
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of ornament by Scriio, Pelladio anil Desgodete, a bareniic^ 
!i|||||ieb a^eei badly with the rlchne'^s of the general appeal ancc. 
mitoesi the only person who of late years has suspected that 
those niches acre foimerly covered with marble. M, Lcclerc, 
pushing his obspivatioiis fuither, has ascertained by the arrange* 
went of the holes of the nvetings perjf^ptil^ th the hricks, that 
not only w'cre they covcied with marble th^fmj|hptit their whole 
circumterence, hut also that they had an which received 

a fillet or archivolt of marble also which stretched around the 
oeinture of the nit he. 

4. He is also the first who leinaiked, above the interior cor¬ 

nices of the portico, the chases cut for receiving the bronze 
arches which cover the thiee naves of the poitico: an observa¬ 
tion which, added to the authority of Pietro Ligorio and 

Palladio, has afforded him the means of restoring in its primitive 
fbim that part of,the portico tiie maguificence of which exceeded 
all idea. 

5. The thiee coinices, w^ich begiid at diffeicnt heights the 
external circumference oi the temple, had not been drawn exactly 
either by Desgodetz or Pnanesi. M. Iseclerc has ascertained 
t^e true piofilc, as well as the stucco ornaments of w'hich he has 
discovered the remains: &o that we may regard as new the dc- 
udla which he gives of tho^e thiee cofnices. 

has also examined with care the upper jiart of the 
bif,Cornice of the front, iU’Crd^V to asccitain if there had 
4 ^ the extremities pedestals for supipitiiig st«itues, os 
ralladio, Desgodet? and Pnanesi have drawn them ; and 
ascertained that thipure neie pedestals on tlic pediment 
d not at the angles. 

lU inquiry, foi which he was cmnpelled to remove the 
l^hich cover this part, led him to perceive a range of holes 
Ing above the whole of the cicoping cornice of the front: 
m p|ooi that the front w'as sui mounted by a frieze of 
joints cut in marble or bronze, and which he has cunse- 
iy 4Aought himself entitled to give in his drawing. 

Not content with having develop^, in a particular elevation 
and section, the ornaments and all the details^ of construction c«f 
this frontispiece, from the first course of the foundations to the 
summit of the pediment, M. Lecleic formed the happy idea of 
.bringing together,on the same paper and on the same scale, fibe 
details of the construction of ptlier antique frontispieces which 
time has respected. Such are the Doric^ontispieces'^.fibe 
amall Temple of Psestum and of Hercules at Cori, tbt i|^e 
frontispiece of the Temples of ISmuna Virilis.,imd of Cchpom 
at Ifoms^ and the,Corinthian fi^iswece ci t^portico of 
tevius at Bome. In ahort> M iy> >»< 
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struc'tive, which, exhibiting under one and the same point <4 
view the parallel of the construction of the best jncserved ax^ 
cient fi ontispieces, facilitates the comparison of the matciials em¬ 
ployed, as well as that of their section, then ornaments, and other 
means of execution. 

9. Doubts had be^ always euteitained respecting the simul¬ 

taneous eoniebrurtiou oi the tuo irontispieces ubich we re¬ 
marked at tlic fa^udb of the Pmithcon. Those of good taste, 
and even the most enlightened artists, shocked at this licioua, 
double employment of tl^ frontispiece, which being only a mere 
repicsentation of the roof ought to be essentially unique in a 
hailding, did not hesitate to pionounce that these two fionts 
could not have existed togethei in the piimitivc state of the 
Pantheon, and that .doubtless the posteiior fioiiti*-piece formed 
the summit of a hist facade, on which had been placed afterwards 
the poitico and its frontispiece. ‘ 

However plausible this opinion may he, it must give way to 
the evidence of the result obtained by M. Lcclcic: according to 
a series of observations too long to detail, but directed with the 
gieatest sagacity, he hits concluded, §nd demonstrated by his 
diaWings, not only that the hoiizontal cornice of the posterior 
frontispiece has not been cut u th a view to introduce thetcin 
the frontispiece of the portico, hut that it has been always thuii 
from the origin of the edifice, and that the intimate connexion 
of the consti uctioii of these tw^o frontispieces with that dUha 
body of i,he edihea does not admit of u doubt that thK^ Itajdl 
been consti ucted at the same time. 

10. O.ne of the most impoitaiit pcmits to eliicidatey 

it serves to decide what has always been the true destiitatimiklClif 
the monument, was to examine if, as a number of writers hauM 
asserted, the Pantheon originally foimcd part of the batb^l^ 
Agrippa, of which it must have foinied one of the prindpld 
a]>artments. By an attentive examination of the poftteriof^ilKIt 
of the edifice, to which are still attached eoiisideiable re’iMlha 
of those baths, M. Leclei c has ascertained that in fact tlmy wmi 
immediately contiguous to the Pantheon, that the masonry of 
the two edifices was intimately connected to a ceitain height, 
that even the second exterior cornice of the Pantheon went round 
and acenied to have picvailed on the body of the edifice for the 
baths j but that thcie was no aperture and no orifice to warrant 
the idea that there had ever existed between them any interior 
arnA direct communication: beiiee he concluded that'from its 
ormn fhe Pantheon had tAwim h«on a temple. 

Hftovck the extiwiorof the we pass with M. Leclerc 

irrtp^e iiiterifoir, wediiliihrtMtIlihatncUes and inquiries have 


11. Soqic 
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11. Some writers have asserted that the smjidi buikiitigs or 
H^^macles^ which to the nuet^er of eight are distributed around 
its circumference, were added at the time of the coiisecratimi 
of the temple to the worship of the Christian religion; this 
mistake is entirely cleared up by the developments which 
M. Leclerc gives of their construction. Thesjp demonstrate that 
it is and dvvays has been connected with that of body of the 
edifice; and that those altars or tabernacles have exist^ from 

^the origin, and have undergone no other altei'atious than tliose 
occasioned by successive reparations and the change of religion. 

12. The friezes of running palmrleaves, which M. Leclerc 

has drawn on the frontispieces of these altars, as well as on the 
cornice of the interior order, arc fiiliyv,warranted by the holes 
which he found in these parts, indications which had not pre¬ 
viously been observed. '^•'1% 

13. Finally,'Various sedans taken on the great semicircular 

and sqtiare niches distribiited around the intcfior circumference, 
show that the ctnistructiori of the Corinthian ,order which deco¬ 
rates them, is so connected with that of thte’body of the temple 
that it i)ccumes impos^Ic to suppose^ as has generally been 
done^ that this order was added afi^r\vards. ^ 

iSiieh are the observations and researches wj^tch led M. Leclerc 
to conclude: 

That the building of the Pantheon, from its original con- 
has been destined to serve as a temple; and never 
formed part of the baths of Agrippa, with vidiich it hais not any 
dtf^et Communication. 


,^;. That the Corinthiait order which decorates the interior, 
end that of the entrance portico, date from the epoch of the 
,|^f^itive construction of tiie edifice, and are not additions made 
\^Cdiie circular part of the temple subsequent to the time of 
' ^rippa. 

'' ^Jlfwe ruler to those who have written on tlie subject, we find 
,^l||*^fHhem to“be of a conti^^y opinion. According to Michael 
il^elo* quoted by (liife of Sansovino), the Pantheon was 

the work of three ar^liilqcts, the firs|.of whom built the interior 
order to its entablature, the second the attic, cand the third tlie 
external p()rtico. ^ 

In ordejr to set aside an opinion so generally adopted, 
methods' than simple reasonings are wanted. M. Leclericsf^ns 
aware of this; and freeing himsetf from all spirit of system, j^l^d 
merely bylthe light of acit^ibli^vation, he has bad t^e .nio^t 


being the first to on thd8e :impotthl^.,q^- 

tKmsi:bymean8 0f 

retuits whieh be Idkds 
dence, thi^ltbey tuoh^iicit 
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been discussed with the most finltglitened antiquaries and artists 
of Rome, to whom he communicated them on the very ground 
as soon as the discoveries wffre made, and who were obliged to 
sacrifice their opinions to the evidence df tlieir senses. 

These results - aie besides perfectly in unison both with the 
inscription which tii#frontr8pieee beai«, and with Plmy, the only 
one of the ancient writers who saw this monument entire; for 
by using the words Pdnlheum ab Jgrippa factumf be has evi¬ 
dently testified that the erection of this building as- well as its 
completion was owing to the munificence of the same man: the 
conception and execution wef'e consequently the fruits of one 
and the same genius. 

To this rapid sketch^of the principal observations of M. Le- 
clcrc the committee difght to add : 1st, That he has particularly 
endeavoured to givcjtheir true character to the ornaments, and 
to represent with the most scru};^ous exactitude the nature, 
the arrangement, even the colour ^ the materials; in^short, all 
the details of construction, unnoticed for the most part or badly 
indicated hitherto. ' 2dly, That he added to his drawings 
very satisfactory explanatory notes, cdUlaining the description of 
thih momnneiit, the; irfdicil^on of the sources where h® got ir, 
and the authorities to which he refers for restoring thelo^part^;. 
3rdly, That fhe numerous drawings which M. Leclcrc has de¬ 
dicated to this fine restoration are executed in every respect 
with a perfection to entitle them to serve as models'^'d their 
kind; and that henceforth we cannot expect to see the Pa^heon, 
that chef-(Vmivre of ancient grandeur, grace, and ..baiin^y, 
represented in all its details witli inQ|p intelligence, punty^'and 
precision. 

M. Iluyot has presented the restorations of the celehra|(*4 
Temple of Fortune, as vvell as thef^rum of the aucieiitj^i^^ 
Praeneste. 

We know that this city (now PalaestiHna) is situated in 
twenty-three miles from Rome, tt>vi*ards the ea.<it, and rises 
an amphitheatre on the slope df^ a, mountain 4'oiming tJie"^^ 
tremity of one of the branches of the'Apennines. 

Its origin is of the highest unti((dity; Cicero says that Jie 
cannot assign the epoch of it: what appears certain that long 
bafdre the foun<ling of Rome this city had its gods temples, 
th^most considerable of which was that of Fortune^ who was 
^.liftewards worshipped throughout all Italy,' " - 

. When %lla assumed the dtix^^rship (B. C. Slii Piaeneste 
jcontifiwd buildings of Cicero speaks of its 

walls •» being alt an polygons, which 

dfct”' also 
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also of a large spa(% exposed to> the san, which be calls So- 
larium, ■ 

According to Suetonius, the Forum occupied the space con- 
tainied between the public road and the foot of the temple : it 
had two ground plans, the one inferior and the other superior, 
and its porticos were adorned with statues, -There were also 
to be seen there, according to Varro, two Basilicac, one called 
^Emilia, the other Fiilvia, and a Gnomon, ' 

Livy speaks of a statue of Jupiter Imperator, who was held 
in "great veneration, and who doubtless had a temple in the 
Forum. Authors also mention templcLS of Juno, Mars, the god¬ 
dess Opis, and particularly the famous temple of Fortune, tvhich 
situated at the top of the city commanded it, and filled it al¬ 
most entirely with its appendages which extended to the Forum. 

After having had kings and various kinds of governments, 
Prasneste subjugated by thfiiiJlomans under the conduct of Cin- 
cinnaUra,. destroyed then r^ored by Sylla, who sent a colony 
there, flourished during the Cmpcrors, and preserved its splendour 
to the fall of the empire 

From this period PrsedIPk! declined, and in the various devas¬ 
tations lyhich it suffered it^monunllnts were destroyed; on the 
ruins of 4'hich the modern Palsstrina has gradually been raided. 

The latter increasing from time to time’ now presents the 
singular spectacle of houses, churched, and high palaces, sus- 
pei^ed^as it were on the vast terraces wliicli supported the an¬ 
cient; edifices. 


Hifias been through those modern buildings that M. Huyot 
baSitet about seeking out ai^ measuring the teniains of the munu- 
mehts which formed the splendour of the ancient Praeneste. 

enterprise was the wre difficult, as he embarked upon 
ib^ld'most without guides: mose only whom he could consult 
Pietro Ligorio, among whose manuscript drawings a gc-r 
jiemiKplan and persp||ctive view of this temple with its atrium 
aa^ Appendages were, found j'Pietro da Cortona, from whose 
dlwHngs a plan and geuerjJ elevation were engraved op a large 
scale; and Suares,'whd'M his Preenesfe Jniiqvn, and Volpi in 
the Vetvstxitmnty have inserted perspective views. 

Inexact mid incomplete as these works are, and the fruits of the 


ims^inatiofi;. rather than of the observations of their authors, 
they could'wer but very feeble assistance. 'r 

Piranesi^ that iudefotigable investigator of ancient moiiunicntS',; 
has publishid nothing on there w'as ther<d’drir a new' 

mine to explore, and himself the 

greatAttauccese. 

He' h ai£:|;l ven' six.dmwil^ his, fii^Rsipp jn ^ 
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quirtes. The first three g^ve plan, elevatbn, and general 
section of the ancient Praeneste, in their present state, and 
stripped of the modern constructions which cover them; the 
three other drawings present the pbn, elevation, and gener^ 
sections of the ancient aty, with its chief edifices, restored in 
the state in which they must have existed at the time of Sylla, 
an epoch selected by the author to make the restoration. 

We there ascertain the ancient Pra;nestine way, which leads 
from Rome to the principal entrance of the cit} ; its walls and 
\arious gates ; the easy flight of steps which lead to a first plat* 
lorra, on which was established the Forum of the city; which in 
its lowei part comprehended tlie Ba&ilicde of yEiniiia and Fuivia, 
the Temples of Juno and yEscuiapius, and the pools of water for 
the use of those who came to visit the Temple of Fortune; and 
in Its upper part the Temple of Jupiter Iniperator with its por¬ 
ticos. 

Above the Forum are several terraces and flights of steps of 
easy ascent, constructed of irregular polygons, which led to a 
ftecoTid platform containing the atiium and the dependences ol 
the Temple of Fortune. Lastly, thisifjjjNnple itself erected on a 
]}iece of giouiid still more elevated ihd crowning the whole. 

In order to appreciate coiiectly tlie merit of such a #oik, we 
must consider the obstacles of every kind which it was necessar) 
to surmount. 

The immense extent of these edifices, and their situation on 
the abrupt slope of a rug;^C(l mountain, weiu already suflicient 
to lender very dilficult the opeiations necessai\ for drawing the 
plans of their ruins: and how much niust the difficulties liave 
been increased, by the complete superposition as it were ||f«a 
modern city, the streets, squares aod piibli^ buildings of whkli 
intersect in every dnection and dis^itb the arrangement oflf|ha 
ancient city! w 

If wc reflect that it was in spite of these obstacles, that it Was 
necessary fii^t tr> draw and establish in an accurate manner fllC 
respective directions and levels of this multitude of terraces maate 
at different altitudes on the brow of the mountain; afterwards 
to ascertain the lemains of the ancient monuments scattered 
over the platforms which separate these terraces; to diseriminate 
between them and the modern construction with which tiiey are 
often confounded by the identity of the materials; finally, to 
unite and arrange all these fragments, and to forn> a whole out 
of them, which should agreeitilfcifM4ta<)with the hy au¬ 

thors, the vestiges still ex iiti a g, the rules of art; we may 
easily tuppose ai),<Biit»pri^, it would be 

necessary to |mn tOfMt pcaetiee in the st^piy of an- 

tiquitiiil|.ft*rilM rntest description. 

To 
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To fcave nothing unaocompli^ied, M. Huyot has a<]ded to lib 
drawii^s a vary copious memoir, and whidi he hopes to have the 
hoaoor to read to the class, in which collecting all the notices 
scattered through writers, he gives a sketch of the history of 
Pneoeste, and treats of the ancient names of that city, its origin, 
of the various spots of ground which it occupie<I, and of its suc¬ 
cessive extensions; of the monuments with which it is embel¬ 
lished, and of the date of their construction: lastly, he describes 
the modern city of Palsrstrina, and the remains of the Temple of 
Fortune, the special object of his study. 

This last part is the most interesting for the art, because it 
contains the proper notioiHs for determining the style and cha¬ 
racter of the architecture of the monuments of ancient Piaenestc. 
Although the most ancient, peihaps, of those which we know in 
Italy, they are those only in which we remark the simultaneous 
employment of the three orders of architecture. ^ 

in short, according to the fragments found in the lower pnit 
of the city, we find that the Doiic order was employed in the 
lower part of the Forum: its fluted column with shaip iidges and 
without base, and the prc^llle of its capital, resemble closely those 
of the Temple of Ilcrcule# at Cori, and the portico which is 
known hy the name of Puhuiarmm, the remains of which arc 
seen on the Capitol. A stylobatum still prcserced in its place, 
in the upper part of the Foium, exhibits also the Doric character, 
thefiriesse of its entablature being adonied with triglyphs and 
wreaths, executed precisely in the style of those which we see on 
a sarcophagus of the Scipios. 

The Ionic order entered into the decoration of the edifices 
dependent on the Temple of Fortune: its capital*:, if we uic to 
jfu^ge from those w^ich have been found, weie \eiy badly sculp¬ 
ted, and neatly m the same kind w'ith those of the ancient 
purtico which is still seen at Perousi^. 

^ As to the Corinthian order, it is that which W'c meet with most 
ftatltteutly in tlie buildings at Praencste : allhongh lepcatcd tcu 
titfies, it is remarkatde that its proportion and ornaments aie 
always the same: its chapter is decorated with acanthus leaves 
turned up, and firiezed like those of the capital of the I'emplc of 
the Sybils at Tivoli, and its height is a single diameter only, con- 
foroumly to the doctnne of Vitruvius. The cornices of Uiis or- 
der^are prdAlad ia a very simple manner, and exldlnt m kind of 
ornametit, ^ 

With raipeot to all the walls, efther of the 

or of the bodjf4#<|N are execKted in the 

tpm inc0imh Oifcqieiwe MooIa of stone 

cot in inegidar polygoyis, abdjolaM othy without ce¬ 
ment) sometime^ tiifiti i^i ilb lime: 
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in 8e\reral parts ef these e^iSoes'isv see aeeades with ftill eeia- 
tures, tlie arches of which exliilnt sections feguiarly fwcnished. 

These varions observations^ when compared, Icadr the astiunr 
to conclude that, the monumentfi <)f Praeiieate hoth by the 
manner of their construction and the style of their architecture 
an evideiii analogy with the Temples of Hercules aC Cori> and 
of the Sybils at Tivoli, with the tabuUa him of the Capitol and 
some other remains of antiquity scattered through Etruria, 
rtieir erection dates from an epoch at dcast contemporary, i. e, 
far anterior to the foundation of the empire^^ and that cotrAe- 
quciitly the style of their architectur^may give an idea of tliat 
which was brought by the Greek colAmes who cgme to Italy* 
This hasty sketch of a work which has cost the author three 
years labour, during which be made ten voyages to Palaestriiia 
and a stay of six consecutive months, nil! be sufTicicut to do* 
inonstratc its importance. 

Ill cxtiicating from its ruitis the ancient Pr^eneste, M. Huyot 
has not only made us acquainted with one of the most celebrated 
monuments of antiquity, of wliieh but a very imperfect idea had 
been entertained, and one of the vasllist and most magniheeut 
architectural couceptions of the genius of the ancients: imt also 
a style of architecture little known hitherto, and whhm for the 
sake of the ait ought to be more noticed. 

lu all these respects the woik ot M. llnyot is worthy^ of the 
approbation of the class, and he has to thank the government for 
permitting him to continue a }c.ir longer at Rome* 



Such is the result of the evaminatjion wliich your committee 
has made of the works sent kilely by the Ficnch arefaiit< 
studying at Home: this aiiaylsis, i»uccinct gs it is, will be 
cient to give a high idea of their importance: and if, lo 
back ten years, you recullcct the I'ariaus restorations alit^ 
made, and tiic architectural works published or engraved 
their return to Fiance, you must acknowledge that the progress 
of French architecture has been increcudng* Among the wofics 
published during these ten \ears by the pupiU of the Sdipid oi 
Architecture, we may distinguish the Ruins of Psssfum, by 
M. Lagardette; a Collection of Town and Couid|y , In 

M. Dubut; Tuscan Architecture, by Missrs. and 

Famiu/ a Collection of the hticst Tombs of Italy, hpM.'Grami- 
jean; the Ruins of PompeiL by M. Mafoikx the Works 

>f Vignole, by Messrs. Le ** 

Thug pdw remain to jfjmioraihns o%the 

Temi* at Pfttridan of 

Vesta at Ropie, 'by JjL Crthm $ thmiHfaiKoMth of Cecilia 
Meten«« Fau* 

'' stiimj 
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M. Mcwger; th« Arch of Tittt«, ky.M. Guenepw; 
' tho Ifetiipte of Fortune at Praenesto, by M. Huyot •, and of the 
Pumheouj by M. X<eclerc; to wliich we may also add the re> 
Ktecatinns of the Portico of Octavius, by M. Chatillen, and tlie 
TempJe of Mar» the Avenger, by M. Gauthier. 

It only remains, therefore, for us to solicit the minister of the 
interior to suj^ly the funds lor engraving these splendid re¬ 
mains of ancient architecture, to enable us to outstrip the caiecr 
of other nations. 

•* I 


y ■ . . ■ - — — . . 
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xljH. On a new Method (f obtaining pure Sdvei; with Qher^ 
vatlms on the Dejects of Jormer Proccssci. By M. Do- 
^OVAN, 


TfiERF have been four piincipal mctliods proposed for obtain¬ 
ing pure siher. I’he fiist is by cuppcil.ition ^ the second, by 
the 1 eduction of lum cornea'y the third, by precipitating silver 
fioni its iiitions solution by sulphate of iron] the fourth, by 
means of that s)nimetiicW precipitation called ail or Dianes, 

These diffcient modes labour under defects. They arc cither 
iuconvenient, ttiieeitain, tedious, uncecouomical, or inadequate. 

In the piocess of cuppellatioii, it is trua that all the base me- 
lah are banied down by tlic lead ; but it is not thus possible to 
separate the gold: this is according!) found in the resulting 
sHver, 


The reduction of luna cornea by alkali afford- when the pro¬ 
cess succeeds a very pure ailver: but the success is doubtful, and 
for tfelb most part fails in the hands of the incxpeiieneed. It is 
Wl^Itiiown that when the ^pmcible is taken from the lire, instead 
tin iliif^iniii^ pure siher, it is often found tntiiely empty, so great 
is ^ tendency of the fus»ed matter to pass through the pores, 
unless prevented by due skill in the operator. Another source 
of uncertainty is thed^iee of heat: if it he too high, the muiiate 
sobffilizes: if tdo lcw»^tbc reduction is not completed; niid 
siithoilt singular good foitune, the c\j)cctc(l (juantity svill in no 
ease ^tkined. '1%sf3e these difficulties, the process is ex- 
ccedh^ly complex and troulilesome. ' 

In the method^ a solmion of nitrate of ijnvcris mived 
th very ditete sohitiicm of sulphate of iron: the iron acquires a 
‘ “ td from letfer is tl)ere<^ 

5rpn be wce^ty preM 


with vety 
new dose^ 
fore m^ecHital 
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But admitting that there n & ncwf^ prepittred eal 
when iu sululi'ou is milted with the nitrate <.«)( eii 
tional dose of oi^'geii is at once presented to" the itm-t 
the precipitated silver is collected on the there wiU hh<l 
in it a qttmitity of sub-oxysndpliAte of iron. Which, 
taken, can be made by its spedfie levity to occupy 
above the s8ver. '• iis iK* 

Another defect in this process that the siJl*er ia 
recovered. Ifthe solution of oxysulphate of irdn,.front 
silver has been filtered, be mixed with aedbtioR of salt, -thinNi Wiw 
be a copious precipitation ofmiu iate of^M»r« This bs^peitt 
when a large quantity of sulphate o4|||||ju has Iteen em|dilM|^ 
and in these cases, an additional qiianmy seems to have 
feci, with such force do the last portions of «ilver retain tB«ar 
oxygen. Thus the defects of this process ate, that it prestqr* 
poses the recdiit preparation of sulphate of it on; that the 
is not eutirtiv recovered; and that what is recovered is notqxuti 
pure. 

The formation of the arbor Dianco is obviously under the.di¬ 
rection cS tediousness and trouble. 

The defects of these processes coiApellcd me to try nes'cm! 
methods for obtairdng pure silver. The following append 10 an- 
awer expectation: 

S40 grains of standard silver are to be dissolved in ft much 
pure nitric acid ol b. o. about 1*2, as uill be barely iibcetMiy 
for the solution. This is to be filtered, and distilled 
ioyveni^ to run through the Alter until tlie fluids amounl t04iMO 
onncei measure. A bright plate of cr^er weighing’^ore 
G4 grains is to be immersed, and frcqumcly agitated 
the silver has entirely precipitated, which, will ^ery soon 
the clear super nataiit liquor is to be "poured off, and the 
pitate is to be wtil washed. The silver is then to Imi be ' 
a few minutes in liquid ammonia: it is to ba^agipn well was) 
and dried 011 a Alter. > 

A few remarks to show the adequacy jif this gffocess 
necessary. », • 

The silver of commerce is composed of 97 of Aiie sl^vet^9 iM 
copper. Tfie silver is obtained by chppeliaticm, 
fore confeams gedd* When this silver is diuolv 
found in'i^e mpn of a powder. ! have «dl!ib^: 
black purple; that i ' 

MPtQxli<p:^;4n the nitres sol^tjsnk' 

which niMlIiai 

When into staai^arl' 

of cupper; 

. thetefoM 





pr^ygt^d. But the c^pei&of commerce always 
ciijliiili'iw o^hm inflate: hence must f^xamiiie if any of them 
iHtll^ituite the product. Leod^ jsitimon^ and arsenic l^ve been 
ifieopper. ^he first \a»l dissol^. in the nitrous acid. 

EX*arce)y dissolves li| dilute nitric acid, bi^ 4 find that 
e4ieu atlovied with a large portion of copper it ditn^es with 
suSieient racifity. Hence none of the above inetalaiylH be found 
in thereduced siH’tT, When copper is dbsolved id strong nitric 
acid, the solution when saturated lets full a brown powder 
wbi^ l^otnrcroy cemsittered oxide of copper. 1 c^^^cNStecl a small 
^unttfty o^ this powde ^ja eated it to a bright red, tind found it 
magnetic. Its satiirat^piioiution also struck a black wdth tinc- 
turd of galls. This powder is tiicrefore iron, and probably a 
snb-03r)'nitrate. But when copper is precipitating the silver from 
its nitrous solution, the iron, as I have found, will remain dis¬ 
solved, provided that no heat be used, and tliut the acid used in 
forming the nitrate did not exceed s. g. 1*2. 

The only metal, therefore, \vhic!j adulterates the precipitated 
silver is cop])er, proceeding no doubt, as Vauquelin observes, 
from the galvanic action between the precipitant and precipitated 
metals, it might be doubted that ammonia will dissolve the 
copper, as it is commonly supposed that this metal in its me- 
tallic state is very little, or not at all, acted on by that alkali. The 
t>l>servation, however, does liot ap)>ly to c<)j)per minutely divided. 
I boiled ammonia on copper powder precipitated from its solu¬ 
tion by iron, and well cleansed by washiiig with dilute nuirifttic 
i the ammonia in a minute or two assumed a deepid>lue 
colour. The silver resulting from the above described process 
deMNk^qpt afford the leaslNwacc of copper to the strictest scrutany. 
If the solution of 240 grains of silver be made to amount to two 
measure, the silver precipitates speedily when the copper 
' l^’^mersed $ and the particles are large cnoii^ to subside, and 
4^ permit the pouring off of the washings without loss. 

Tlie quantity of copper necessary to piecipitate 100 grains of 
puye idlver is 2S'7 grain-s, according to a great number of trials 
which all agreed. Bergman makes it 31: hut in this case the 
dilS^nee is of no consequence; 

■ solution from wliieh the has been separated af¬ 
fords no precipitate with muriate of :«oda; heaee tl)c separation 
is^^mpleie; and I find that, with 4^ttle care, the lij^^of stiver 
dt^itatiofr.n^ not exceed k per, 

imr^pgl^erely, tidies when 

liBvm 'illi/fowdei:, |«ia -lifteT wiirds 

?'^'the _’-f-i'. _jp 
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because I conceived that new methods are entitled to 
deration unices they are shown to be adequate to their end^/and 
■necessary^ on account of some imperfections in the means pre« 
vioiisly employed. The advantages to be derived from the pro- 
► cess now proposed are the reeovery of the wliole of the silver, 
the purity of it, and the little time and trouble required for the 

oijerathm., 




XLV’ljl^^fl Aerostation, By A Co.ruesponmnt. 
To Mr, Til 




Sir, — Thb enthusiasm excited by the first invenlioir of bal¬ 
loons, has like all the other movements of enthusiasm produced 
a rouctiun, which has hitherto involved in a kind of ridicule 
every attempt to apply them to any useful purpose, and which 
has been fatal to ahy progress in their improvement. The steady 
march of the human mind, however, ultimately triumphs over 
these ahernate fits of. extravagance and torpor; and the day h 
proliahly not very distant, wlieii the theories of ingenious men 
controlled by the sober experiments of science will lead to more 
happy results. 

The weight of the machinery necessary to give a mechanical 
impulse to balloons, appears to he an insurmountable obstacle 
to tiiat mode of eonducting them ; and tiie inclined plane lately 
recommended by your ingeniuns e«rics})ondents is liable to the 
same objection, and perhaps in a still greater degree. 

Methods must therefore he deviseii|^f rendering the atmo¬ 
sphere subservient to their motion and guidance as wejH Us to 
tiieir support. The contrary currents of air that generally tak^'- 
place-at difierent^elevations are well known; and it is presdiEM;^! 
that if the hallomi were retained near the upper confine of 
stratum, and if a small auxiliary balloon were attached by a rope 
and permitted to ascend into another stratum, the velocity of 
the former would he sufficiently retarded to admit of its being 
steered in a course inclined by several degrees to the direction 
of that curreul in, winch it floated : much in the same niauncr 
that the skilful sei^an vessel down a strotig tideway^ 

by giving her slight Itl opposite dtreciiott, which 

enables to ^t pleasure. 

Or, on the contrary, the adkii^y might^l^ mad^- to descend 
in search, of a proper 
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/a crossing tfee s^a, perhaps, a small weight might be allowed 
to* drag through ^le water, which would effectually answer the 
purpo^ of ateering the balloon obliquely across the wind, by ISir 
George Cayley’s sail>rudder. 

1 have the honour to be, sir, 

Your most obedient servant and w%ll#}sher, 
London, March 17,1816. i "4^. ? «T» H, 

• *'’**'?5'V'' 'i * * 

.. ^-:-r=rtr: 

XLVIl. Notices respecting New 

M 'C<s 

a. Donovan has in^^he press An Essay on life Origin, Pro¬ 
gress, and present State of Galvanism, with a.^fetcment of a 
new Theory. It is divided into three parts. Tlfe first contains 
a sketch t>f the history of GiiUanism divided into four periods. 
The second contains investigations .speculative and cxpciiinenta! 
of the principal hypothe!»es; viz. of those of Volta, Fabroni, and 
of the British philoso])hers : of the hypothesis of electro-che¬ 
mical aflinity as mahitaincd by Davy and Berzelius; and of the 
identity of the agent in Galvanic and elccp-ic plnenomena. The 
third part comprises a statement of a new theory of Galvanism, 
and is divided into two chapters. The first includes the general 
priucij)les of what has been culled the excitement of Galvanism. 
The second chapter is devoted to the application of these prin¬ 
ciples in explaining Galvanic phienomcna, and is subdivided into 
five,sections. The first section treats of Galvanic decompositions 
in general. The second presents a new theory of metallic arbori- 
z^ons. The third explains the source of the light and heat 
nlanifqstcd in certain ,i|^eritneiits. The fourth explains the 
source of the electrical appearances: and the fifth shows the 
IHMise of the muscular contractions and shock. 

■ this theory the agency of an electric or Galvanic flhid U 
Ajij® admitted; the phaenomena are conceive^’' to be explicable 
by the mere operation of chemical affinity. 


Dr, C. H. Parry, of Bath, has just published An Inquiry into 
the Nature, Cause, and Varieties of the Arterial Pulse j and 
Ehr. G. E. Male, of Birmingham, has given to the An Epi¬ 
tome of Juridical and Forensic M^kine. , ' 

^ ."II - 
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withstanding the immense number of dissertations on thia phae- 
nomenon which had been published, still much is wanting to¬ 
wards a fuU and satisfactory solution of the question. In no¬ 
ticing the various methods proposed for explaining capillary at- 
^ traction, he remarked that Clairaut was the only philosopher 
" w!io supposed that the attraction of tubes cxtemled to any visi¬ 
ble dist^ce.^. on the contrary, Newton and all other mathema¬ 
ticians cohshlGred the sphere of attraction to be confined to the 
particles imtpediately in contact with the tube, and that it did 
not extend tpApy sensible distance. This has been the generally 
received dod^ie, and the author thinks it confirmed by the re¬ 
flection of light, as observed in glass* But the true theory of 
tills phsenoiH|il(^ was not known till Professor Leslie, in tlie 
Philosophical Magazine for 1S02, first statcil, in a popular man¬ 
ner, that the attraction is in proportion to the density of the 
fluid, and that temperature considerably modifies capillary at¬ 
traction. Tliisjdiscoverv Mr. Ivorv considers as furnishing the 
means of giving a complete theoretical and experimental ex- 
])ianation of this long debated phaenomenon. Having observed 
t'lat mont philosopbers had dwelt on the the^,, and that very 
few direct cxjy&riments were ever made to ascertain the mode or 
nature and extent of capillary altractlon, he commenced a series 
of actual experiments on the subject. Ho measured the curves 
formed by glass when imineiscd in a fluid, calculated the mole¬ 
cular attraction of the fluid, fijc. ami in this manner performed 
a groat variety of experiments; hnt many more, he observed, 
may still be made without exhausting the subject. His tlieo- 
retical metliod differed from that of Laplace, in being susceptible 
of application to physical experiment; whereas that of the French 
mathematician was founded on the calculus. The remainder of 
this .ingenious paper was of a nature not fit for public reading. 

March 7. A letter from Dr. Brewster to the President was 
read. On the Nature of double refracting Crystals, and the Me¬ 
thod of coinmunlcatiiig this Power to Glass, &e. The, new and 
curious researches of this philosopher having led him to investi¬ 
gate particularly the nature of doubly refracting crystals, he has 
at length discovered that if two plates of glass 0'30 of an inch 
thick' be.bent together, they yield the series of seven colours 
incutioneJ by Newtdn. Ho, found in every case that pressure 
and thinness imparted torjifess the power of polarizing light; 
pressuro^^so on plates of them the power of double 

refractidUvV, By ineelianici^ pressuredie couW thus communicate 
to plates of glass, crystals of niliriatfe of soda, &c, the propei ty 
of doubly refracting cryst&is. 

March 14, In t|i^&n«^usjqn ofi,3>jE,.-13rcwster’s experiments, 
vvhitdi, ^ i^(J-p|| 9 d%>appcarances, &:c. 

Vol. 47. 215. March 1B16. tl-.k 
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this most successful investigator of physical optics’* observed 
that the subject of double refraction is still extremely intricate 
and difiieult; and that this phenomenon, like electricity and 
magnetism, presents numerous facts, which in the present'state 
of our knowledge are yet inexplicable. Crystallization, he thinks,i 
is probably owing to a peculiar fluid of which we have yet no 
adequate knowledge; but however this may be, the i^cts and 
experiments which he has adduced tend to favour the undulatory 
theory of light, &c. 

A paper On the Calculus of Function, hy Mr. Bahbage, was 
laid before the Society; but it was of a nature not lit for public 
reading. , " 

March 21. Sir E. Home, in a short paper, related some ex¬ 
periments tending to prove the effects of medicines on the blood, 
whether taken into the stomach or injected into the veins. He 
injected fluids into the jugular vein of dogs, and made some ex¬ 
periments on himself with the eau mtdicinalet and instanced the 
effect it had on his pulse, which is usually 80 in a minute. He 
compared the effects with those of mercury taken into the sto¬ 
mach; and the||sneral result appears to be, that poisons injected 
directly into the blood kill somewhat sooner (although in a si¬ 
milar modej than if taken into the stomach. 

Part of a paper by Dr. T. Thomson was read On Phasphoric 
Acid, in which the atomic theory is introduced and extended, 
auid some of Dr. Berzelius’s opinions controverted. 

GEOLOGICAL SOCIETY OF LONDON. 

Report of the Coun<M to the General Annual Meeting, 
Felruary 2, 1816. 

In presenting their Report for the year 1815, the Counctltliave 
pleasure in announcing that the Society has increased in number, 
that its finances have improved, and that the presents and me¬ 
moirs transmitted to it since the last anniversary have been botli 
numerous and important. 

The following is a statement of the numbers of the Society 
at the last and present anniversaries. 
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Of the 240 ordinary members, 14 have compounded for the 
annual contribution, I6G are subject to the annual contribu¬ 
tion, and 60 are exempt from it, as not residing within 20 miles 
of the metropolis. 

The following papois have been read before the Society since 
the last anniversary. 

A Memoir on the Native (Jxyd of 

Uranium .. .. by William Phillips, Esq. 

.Sky .by J. MacCullodh, M.D, 

...... Quartz Rock .. .. by the same. 

.the Fossils in Cambridge¬ 
shire .by the Woodwardian Prof. 

.the Basalt of Christiania by Samuel Sully, Esq. 

.the Limestone of PI^ mouth by the Rev. R. Hannah, jun. 

.the Mine of Huel Peever, 

in Cornwall .. .. by John Williams, Esq, 

..the Mineralogy of the South¬ 
western part of Somer¬ 
setshire .. .. by Leonard Homer, Esq, 

.a Bone found in the Lake 

of Geneva .. .. by F, Berger, M.D. 

.Basalt .. .. .. by Tliomas Hare, Esq. 

.some Specimen from the 

Isle of Tino, in the 

Archipelago .. .. by Leonard Horner, Esq. 

...... a Geode found at Oak- 

hamptoii ., .. by the Woodwardian Prof. 

.the Rocks in the vicinity 

of Duftan .. .. by the Rev. W. Buckland. 

...••• some Specimens found 

chiefly in Flanders ., by Knight Spencer, Esq. 

.an Analysis of Swedish 

Felspar .. . • by J. S. W. Henchel, Esq. 

.a Plant in Chalcedony .. by J. MacCulloch, M.D. 

. Native Tellurium from 

Norway .. .. by Professor Esmark. 

.the Angles of the primitive 

Ciystals of Quartz and 

. ' Sulphate of Buytes ., by William Phillips, Esq. 

...... the Salt Mines c^ipyrdoua 

in Catalonia * .. by T. S. Traill, M.D. 

...... tl^ Iserina found near Li¬ 
verpool •. • • by the same. 

.. OManic Remains from 

Westo^i mare .. ‘ Jaf G. Cumberland, Esq. 

. Vw. ‘ A Me- 
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A Memoir on the Geology of a part 

' ctf lincolashire .. by Edvrard B(^g, £s(|; 

I • *.. the Carnelians of the East 

ladies .. •. by-Copland, Esq. 

«*.. Coali ., .. .. by John Taylor, Esq. 

.the Physical Geography of 

Donegal .. .. by F, Berger, M.D. 

• *«.«» the Plastic Clay and the 
Beds which accom¬ 
pany it .. .. by the Rev. W. Buckland. 

..the Rocks in the Neigh¬ 
bourhood of the Island 

of Salette, and Bombay by —— Babington, Esq. 
...... a Catalogue of Minerals 

found at St. Helena, 
now at the East India 


House .. .. by Samuel Davis, Esq. 

A list of the presents continued from the 2d volume of the 
Society’s Transactions will be published in the 3d volume. 

The Council are happy to announce that, according to the 
arrangements they have made, the 3d volume of the Geological 
Transactions will appear in the course of the present session. It 
will contribute, they hope, to direct the attention of the public 
to the rational and useful researches that form the subject of its 
j)age8, and to support the reputation which the Society has ac¬ 
quired by the publication of its fow^velumes. The papers sub- 
milted to the public in this volume^ill show that the authors 
have continued to act upon the principle of avoiding the dis¬ 
cussion of theories which are too systematic and exteiisiv|p,^d 
of treating geology principally as a science of ol)servationi ''-if' 
The exertions of Mr. Greenough to complete the Geological 
Map of England have been incessant, and a great part of the 


work is now engraved. 

The Council report with the utmost regret that the President 
has expressed his wish of not continuing in the chair beyond the 
period for which he originally undertook that office, and which 
terminates upon the present anniversary. The aasurai;^es of the 
deep sense of the honour conferred upon him, ityitli has 

accompanied the expression of hls^^kh, will be jtheu^t^uper- 
iluous by those who have witnes8e<^|p(.cohduat during the time 
he has nlled the situation, and h^^nremittiog endeavours to 
j)romote the interests of the l^icty. , s 

The junior secretary, iindjh||^^the time occupied by his official 
duties incompatible with the claims of other engagements of 


considerable inipo^ 



l|o withdraw him- 
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self for the present from a trust which the members at large 
would no doubt be^ wy dearous again to commit to his tried 
activity and abilities. The arrangement of the most interesting 
department of the Society’s Cabinet, namely, that which illustrates 
the natural order of succession 6f the English strata, is entirely 
due to his care .and knowledge. The vacancy occasioned by his 
retirement, under a less prosperous state of the Society, it would 
not have been easy in an adequate manner to supply. 

It was reported at the last Annual Meeting, that the apart¬ 
ments then in the occupation of the Society were altogether in¬ 
sufficient for the arrangement of the collection; and the Council, 
not unmimhul of this evii, lias laboured during the whole of the 
year to obtain a residence that would meet the growing wants 
of the Society. The necessity of a removal has since become 
the more urgent. Notice has been given that the Society intends 
to quit its present apartments, and it is now a tenant only by 
sufferance. 

A regard to the limited revenues of the Society, and a dian- 
clination on the part of the Council to call upon the members 
for sacrifices, wdiich though intended to be voluntary might by 
bome be regarded as compulsory, have been the real obstacles to 
the attaiiirneut of this great object. On resigning its trust for the 
year 1815, as the last act of its power, the Council strongly and 
earn^tly recommends the case to the consideration of the mem¬ 
bers. 

At the Annual General Idling, held 2d February 1816, the 
Report of the Council was^kd and approved ; 

The thanks of the Society wdre vo|^d to William Blake, Esq, 
retiring from the office of President; to George Bellas Green- 
ougb,£sq. retiring by rotation from the office of Vice Presidentj; 
to Henry Warburton, Esq. retiring from the office of Secretary j 
to Samuel Solly, Esq. retiring from the office of Foreign Secre¬ 
tary ; to William Haslcdinu Pepys, E'>q. retiring from the office 
of Treasurer, 


FRENCH SOCIEXy FOR THE ENCOURAGEMENT OF ARTS. 

Among , the novelties exhibited by French artists during the 
year 1find the following enumerated as the most striking; 

1. Some beautiful spe(d|pns of painting on velvet, by M. 
Vauchehl^;, among thes i^^ a highly-finished portrait of the 
emperor Alexander. 

2. Sereral utensils of platina, among which are dish covers, 
watch chains, &C. by M. Janets, who has entirely suppressed the 
use of arsenic in his process for rendering platina malleable. 

3. Celestialhiost ac- 

O 3 Among 
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Among the printed papers sent in to the Society were : 

A paper by M. Lasteyrie, on making 6our and bread from 
potatoes; by winch it appears that this vegetable may be kept 
for many years in the state of powder. 

A p^>er by Baron de Werneck, showing the quantity of po¬ 
tash contained in the various trees, shrubs, and plants, which 
yield this substance. 


XLIX. Intelligence and Miscellaneous Articles. 


STATE OF CHEMICAL SCIENCE ON THE CONTINENT. 


Extract of a Letter from M. Dobereimir to M.Van Mons^. 


I J nil, 23 J February. 

N a note to p. 59 of my Elements of Pharmaceutical Che¬ 
mistry, 1 expressed a suspicion that phosphorus might be con\- 
posed of a peculiar substance and of hy<lrogcn. This idea, which 
was founded upon a particular expciimcnt, has since been con¬ 
firmed. 

If we introduce into a retort three paits of iodine and one oi 
phosphorus, both as dry as possible, and heat them by the flame 
of a spirit lamp, the two bodies will penetrate with an extrica¬ 
tion of light and vaporisation of hydio-iodic acid, and there will 
remain in the retort a brilliant substance of a brownish-red co¬ 
lour, which, when washed and dried, keeps in the air without 
being altered at the habitual temperature of that fluid: by a 
strong'heat, however, it inflames and burns in the air, dries, 
and forms vapour of phosphoric acid. As the h\dro-iodic acid 
ia the product of the combination of hydiogcn with iodine, and 
as the latter no more than phosphorus contains water, w c ought 
to admit that the hydrogen has taken its origin tioin the phos¬ 
phorus, and that the reddish-brown resirluc, after being washed 
and dried, is de-hydrogenated phosphorus. This conclusion is 
also confirmed by the circumstance, that the new iodine^ heated 
with the residue, gives no longer hydro-iodic acid. Accoidingto 
this result, phosphorus is, like sulphur, a hydiiac and not a simple 
body. 

The charcoal of wood is a prq^jbydrine. When the sub¬ 
stance in very fine powder, and mi!l|Pfwith two parts of iron re¬ 
duced, and one part of oxide of mddganese, is made red hot for 
several hours, the latter of these bodies de-hydrogenates it, and 
the former condenses it. The produce of this operation is iron 
alloyed >vitli manganese, mid a lamellated friable matter, which 



is 
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is of a blackish-gray colour, and ha« the metallic lustre. This 
is carbonion united with a little iron and manganese, from which 
we may separate it by a long-continued digestipn with aqua regia 
and niuriatic acid. The sulphur does not take the latter metals 
from the fire; which proves that they are chemically combined 
with the carbonion. 

In the course of my lecture yesterday I tried to produce bo- 
riuin by treating borax with charcoal, and the experiment com¬ 
pletely succeeded. I mixed 220 grains of calcined borax with 
18 grains of very fine charcoal, and I kept this mixture for two 
hours at a red heat in a gun-barrel. There was produced a black 
fused mass | which after having been washed with water, and 
afterwards dried, left a deep olive-coloured powder, which had 
all the characters and all the propertiec ascribed by Davy to bo- 
rium. 

I discovered nearly two months since a new sparkling pyro- 
phorus, which preserves its property of shining for a long time, 
and which may serve as a portable match. We obtain it by cal¬ 
cining during an hour at a gentle red heat, and in a gun barrel, 
a mixture of one part of calcined alum, and two parts of subcar- 
bonate of potash, and from one-half to a whole part of lamp¬ 
black. This pyvopliorus seems to be composed of potassion and 
sulphuret of carbonion. I also met tlie sulphuret of carbonion 
in the liver-formed ore of mercury of Idria, as may be seen in 
Schweiger’s Jouinul. 

I have also recently discovered that the muriate of lead of 
Derbyshire is composed of phosphoric acid and of lead, and that 
the eeta, emnit of Peru consists of chloric acid and copper. 

M. Dulong, continuing the researches of Thomson, has found 
that the oxalic acid in uniting warm with the oxides of zinc m 
lead, allows 0*20 to escape of its weight in water: the oxalates 
resulting from it do not aft''rwards yield in iheir decomposition 
in the dry way any thing but gaseous oxide of carbon, carbonic 
acid, and the oxide ol*^the metal. M. Dulong asks if these salts 
are carbonites or carbonates of reduced metal ? He thinks they 
are the latter. The oxalates of other metals do not give out 
any water except at a very strong heat; afterwards tliey yield 
carbonic add; no oxide of carbon, but, in lieu of it, the metal 
reduced J anjd the oxalat^ of soluble earth give out, under the 
action pf heat, empvremii|^, oil, water, oxide of carbon, car- 
bonnteth hydrogen, carbt^^’acid, carbon, and sub-carbonate. 
Wc see that these differenci^ depend on the retentive forces or 
on the energy of the oxides which form the bases of the salts. 

It is long since I asserted that the vegetable acids were hy¬ 
drates, 
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sulphur, and it raaolves, on being isolated, into complete acid 
and oxide ; at the oxide of sulphur resolves itself into sulphur 
and sulphurous acid; and we may rip^orously suppose that the 
one is a combination of carbonic acid with the oxide of carbon, 
and'the other a combination of sulphurous acid with sulphur, 
formed both into salts. The weak oxides merely retain the 
carbonous acid long enough to strip it of its water, and after¬ 
wards they give up their oxygen to it, which is saturated into 
carbonic acid. The strongest oxides separate it instantly from 
its water j and as they do not give their oxygen to it, the car¬ 
bonous acid on quitting them is resolved into oxide of carbon 
and carbonic acid ; and the oxides which retain it strongly, as 
well as its water, allow its oxygen to concentrate into a portion 
of its substance, and in such a manner that carbon is set free, 
and hydrogen is displaced from it, by the water ; and this prin¬ 
ciple may form carbonated hydrogen' and empyreumatic oil, 
M. Dulong was thinking of my metallofluores and raetallochlores 
when he supposed it possible that reduced metals could be united 
to carbonic acid : but the case is very different; for the carbonic 
acid retains its own water, and deposits only the water of its or¬ 
ganization; whereas the fluoric and muriatic acids deposit the 
first w’ater, and unite dry with the reduced metals. The rl^sults 
of Dulong show that the oxides in the carbonates are propor¬ 
tioned to the quantity of oxygen belonging to the dry carbonic 
acid, wiiich converts the carbonous acid into common carbonic 
acid. 

Count Real, who lately spent a few days with me, has in¬ 
vented an instrument for the extraction in the cold way of sub¬ 
stances of the organic kingdoms, which is very ingenious, 
simple, and convenient. The dissolving liquid, which sometimes 
becomes a displacing liquid, produces its own action. The in¬ 
strument is a cylinder of any given size ; but it ought to have 
the power of considerable resistance. It may be made of glass, 
wood, tin or copper, according to the ffse for which it is in¬ 
tended. Two diaphragms, or wire sieves, are fitted in at each ex¬ 
tremity, and are intended to contain the substance, which ouglit 
to be as minutely pounded as possible, and a little pressed down, 
that the liquid when entering it may be retained. OvOT.this cy¬ 
linder a tube may be fixed, from t»yp,Up to eight feet in height, 
destined to receive the menstruti^i^iuid to produce a strong 
pressure, which may he rendered or gradual at:^asure. 

If we fill the tube with mercury, the matter in the cylinder being 
penetrated with spirits of wine, oil, or water, the pressure be¬ 
comes immense. This tube ma^ be as narrow as you please, 
since a liquid, whatever be,,tha base of its^lumn, acts in pro¬ 
portion to the 
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diameter of its prolongation. The first portions of liquid which 
j>as8 through the lower sieve are so charged with the soluble 
matter, that they are as thick as syrup, and the remaining por¬ 
tions have neither taste nor colour. Quassia, for instance, is 
obtained at first in its consistence of extract, and what comes 
afterwards has no taste. The colouring matters with their ap¬ 
propriate solvents are also taken up at once. The. extractive 
matter of tea, coffee, and hops fall off in such a state of concen¬ 
tration, that they may be kept for years without spoiling. They 
are of course to be diluted with water for use. With a bottle of 
this extract in one’s pocket, it is only necessary to have boiling 
water, milk and sugar, to make good tea or coffee, which have 
all their colouring virtues, and have not lost a particle of aroma. 
If an extract is wanted by means of any other menstruum than 
water, for instance by alcohol, hy alkaline liquor, acid, or oi‘, 
the organic substance must be impregnated with them, and 
Water poured in above. These liquids saturated with the soluble 
substance pass through without the smallest portion of w'atcr 
being mixed with them. Pounded almonds are obtained in 
thin oil ; and, when the water passes, it is of a red colour. For 
the oils which freeze, the temperature must not be too low. In 
short, every substance which ought not to be elaborated by heat, 
or what we may call boiled, is obtained speedily and commo- 
cliously hy this apparatus, which may be called a dissolving press. 
Its application is universal, and its results will be curious; it will 
furnish every substance free from alteration by heat, with sub¬ 
composition, supercomposition, or decomposition : the analysis 
of organic substances will be perfected and facilitated by it, and 
their elements will be soon better knmvn. 

Note by M. T’an Mons on the above letter, 

I have observed to M. Dobereiner, in my reply, that in all 
probability his iodine was iodous acid, and the water of Witshing, 
after having taken off the iodic acid dry, must have left cnougli 
of oxygen with the phosphorus to convert it into hydrophospho- 
rous acid. I call iodous acid, iodine half saturated with hydro¬ 
gen ; as we call sulphurous acid, sulphur half saturated with <»xy- 
gen. We c^tain this acid either by demi-saturation with hydro¬ 
gen, or by the disengag^ient of the half of the oxygen of the 
iodine by means of wat<^|or, finally, by the mixture of iodine 
with iodic acid : and on supposition that the residue must 
have been de-hydrogenated phosphorus, this neW^body, on being 
burnt in dry air, could not give out vapours of phosphorous acid, 
and above all hydrophosphorous add. The oxygen of the iodine 
remaining with t]^||hoaphorus incompletely 

■'....w' '4''’ combined. 
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combined, and the heating by completing the combination nm*it 
have caiuied the flame which was developed. Iodine is rarely 
found without an admixture of idious acid. The iodous acid is 
perhaps iodate or idionatc of iodic acid^ and the sulphurous 
acid, perhaps sulphate of sulphur. 


NEW SOUTH WALES. 

Wc have been favoured with the following oflicial account of 
the most recent topographical surveys of the above important 
British colony. 

Government and General Orders* 

“ Govermncut-IIouse, S;ydncy, Jane 10,1813. 

** CIVIL OLPARTMTiNT. 

The Governor desires to communicate, for the information 
of the public, the result of his late tour over the Western or Blue 
Mountains, undertaken for the purpose of being enabled per¬ 
sonally to appreciate the iniportauee of the tract of country ly¬ 
ing westward of them; which had been e.xplored in the latter 
cud of the year 1813 and beginning of 1814 by Mr, George 
William Evans, deputy surveyor of lands. 

To those who know how very limited a tract of country has 
been hitherto occupied by the colonists of New South Wales, 
extending along the eastern coast to the north and south of 
Port Jackson only 80 miles, and westward about 40 miles to the. 
foot of that chain of moimtains in the interior which forms its 
western boundary, it must be a subject of astonishment and re¬ 
gret, that amongst so large a population no one appeared within 
the flrst 25 years of the establishment of this settlement possessed 
of sufficient energy of mind to induce him fully to explore a pas¬ 
sage over these mountains :—but, when it is considered that for 
the greater part of that time even this circumscribed portion of 
country afforded sufficient produce for the wants of the people^ 
whilst on the other hand the whole surface of the country be¬ 
yond those limits was a thick and in many places nearly an im¬ 
penetrable forest, the surprise at the want of effort to surmount 
such difficidties must abate very considerably. 

** The records of the colony only afford two instances of any 
bold attempt having been ma.de tp discover the courffty to the. 
westward of the Blue Mountains.-B^fete flrst was by^SIr. Bass, 
and the other by Mr. Caley, andbi^pfihded in disapj^Qtment— 
a circumstance which will not be much wondered at by those 
who have lately crossed those mountains. 

“ To Gregory Blaxland and William Wentworth, esquires, and 
Lieutenant Law6p%of the Ko^al Veteran Company, the merit 

« rf. <( • ift.. 
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U due of having, with extraordinary patience and much fatigue, 
effected the first passage over the most rugged and difficult part 
ijf the Blue Mountains. 

“ The governor, being strongly impressed with the importance 
of the object, had, em ly after his arrival in this colony, formed 
the rc^ution of encouraghig the attempt to find a passa^ge to 
the western country, and willingly availed hifnself of the facilities 
which the discoveries of these three gentlemen afforded him. 
Accordingly, on the 20th of November ISIS he intrusted the 
accomplishment of this object to Mr. George William Evans, 
deputy surveyor of lands, the result of whose journey was laid 
before the public, through the medium of the Sydney Gazette, 
on the 12th of February 1814. 

‘‘ The favourable account given by Mr. Evans of the country 
he had explored, induced the governor to' cause a road to be 
constructed for the passage and conveyance of cattle and pro* 
visions to the interior j and men of good character, from amongst 
a number of convicts who had volunteered their services^ were 
selected to perform this arduous work, on condition of being 
fed and clothed during the continuance of their labour, and 
being granted emancipations as their final reward on the com¬ 
pletion of the work. 

The direction and superintendence of this great work was 
intmsted to William Cox, esq. the chief magistrate at Windsor; 
and to the astonishment of every one who knows what was to he 
encountered, and sees what has been done, he effected its com¬ 
pletion in six months from the time of its commencement, hap¬ 
pily without the loss of a man, or any serious accident. The 
governor is at a loss to appreciate fully the services rendered b;: 
Mr. Cox to tliii> colony, in the execution of this arduous woik. 
wrhich promises Lo be of the greatest public utility, by opening 
a new source of wealth to the industrious and enterprising. 
When it is considered that Mr. Cox voluntarily relinquished tlie 
comforts of his own hou<5e, and the society of his numerous fa¬ 
mily, and exposed himself to much personal fatigue, with only 
such temporary covering as a !>ark hut could affortl from the in¬ 
clemency of the season, it is difficult to express the .sentinieuU 
of appr<]^Uon to which such privations and services are en¬ 
titled. 

Mr. Cox having reDorMj|khe road as completed on the 21st 
of Jainiary,^ the governor,li^mpanied by Mrs. Macquarie and 
that gentleman, commenc^ his tour on the 25th of April last, 
over the Blue Mountains, and was joined hy Sir John Jamieson 
at the Nepean, who ^accompanied him during the entire tour.— 
The following gentlemen composed the governorXsuite: Mr. 
Campbell, sectretatj|*| brigade ; Lieut. 
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Watts, aid'de>camp; Mr. Redfern, assistant surgeon; Mr. 
Oxiey, surveyor general; Mr. Meehan, deputy surveyor general; 
Mr. Lewiu, painter and naturalist; and Mr. G. W. Evans, de¬ 
puty surveyor of lands, who had been sent forward for the pur¬ 
pose of making further discoveries, and rejoined the party on the 
day of arrival at Bathurst Plains. 

Tlie commencement of the ascent from Emu Plains to the 
first depot, and thence to a resting place, now called S})ring 
Wood, distant 12 miles from Emu Ford, was through every 
handsome open forest of lofty trees, and much more practicable 
and easy than was expected. The facility of the ascent for this 
distance excited surprise, and is certainly not w'cll calculated to 
give the traveller a just idea of the difficulties he has afterwards 
to encounter.—At a lurther distance of lour miles a sudden 
change is perceived in the appearance of the timber and the 
quality of the soil—the former becoming stunted, and the latter 
barren and rocky. At this place the fatigues of the journey may 
be said to commence. Here the country became altogether 
mountainous, and exticmcly rugged.—Near to thelSthmile 
mark (it is to be observed that the mcnsuie commences from Emu 
Ford) a jnie ol stones attracted attention: it is close to the line 
of road, on the top of a rugged and nbriqit ascent, and is sup¬ 
posed to have been placed there by Mr. Calev, as the extreme 
limit of his tour:—hence the governor gave that part of the 
mountain the name of Caley's Repulse. To have penetrattd 
even so far, was at that time an effort of no small difficulty. — 
From hence, loiward to tlie 2Gth mile, is a hUcccs<^ion of stoeji 
and rugged hills, some of which are almost so abrupt as to deny 
a passage altogether; but at this place a consideralily e>tcii»-i\c 
plain is arrived at, which constitutes tlie summit ol tiic Westtrn 
Mountains; and fiom thence a most extensive and hcaulihil 
piospect presents it'-elf on all sides to the eye. The town of 
\Vindsor, theiiver Hawheshiiry, Piosjicct Hill, and other objects 
within that pait of the colony now inliabittd, of equal inteiest, 
arc distinctly seen fiom hence.—'Phe majestic gramleur of the 
situation, combined with the rarious objects to be seen from this 
place, induced the governor to give it the appellation of The 
King’s Table band.—On the SW. side of the King’s Table Land 
the mountain terminates in abrupt prgcipiecs of immense depth, 
at the bottom of which is seen a as romantically beautiful 
a& can be imagined, bounded on wR^rther side by mountains 
of great magnitude, terminating equally abruptly as the others; 
and the whole thickly covered with timber. The length of this 
picturesque and remarkable tract of country is about 24 miles, 
to which the governor gave the name of The Prince Regent’s 
Glen.—Prooee$n|Lhen^to mile on the top of a hill. 
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an opening presents itself on the SW, side of the,Prince Kcgent’s 
Cilen, from whence a view is obtained particularly beautiful and 
grand~-inountains rising beyond mountains, ,witb stupendous 
masses of rock in the fore-ground, here strike the eye with ad- 
and astonishment. The circular form in which the 
whofe^. so wonderfully disposed, induped the governor to give 
the Pitt’s Amphitheatre (in honour of the late right 

honourable William Pitt) to this offset or branch from the Prince 
Regent’s Glen. The road continues from hence, for the space 
of 17 miles, on the ridge of the mountain which forms one side 
of the Prince Regent’s Glen, and there it suddenly terminates in 
nearly a perpendicular precipice of 076 feet high, as ascertained 
by measurement. The road constructed by Mr, Cox down this 
rugged and tremendous descent, through ail its windings, is no 
less than three-fourths of a mile in length, and has been exe¬ 
cuted with such skill and stability as reflects inucli credit on him. 
The labour here undergone, and the difficulties surmounted, can 
only be appreciated by tho.sc who view this scene. In order to 
perpetuate the memory of Mr. Cox’s services, the governor 
deemed it a tribute justly due to him, to give his name to thh 
grand and extraordinary pass; and he accordingly called it 
Cox’s Pass. Having dosoended into the valley at the bottom 
of this pass, the retrospective view of the overhanging mountain 
is magnificently grand. Although the present pass is the only 
practicable point yet discovered for descending by, yet the moun¬ 
tain is much higher than those on eitlier side of it, from whence 
it is distinguished at a considerable distance, when approaching 
it from the interior, and in this point of view it has the appear¬ 
ance of a very liigh distinct hill, although it is in fact only the 
abrupt termination of a ridge. 'I’he governor gave the name of 
Mount York to tliis termination of the ridge, in honour of his 
royal highness the duke of York. 

“ Oil descending Cox’s Pa^s, the governor was uuich gratified 
by the appearance of good pasture land and soil fit for cultiva¬ 
tion, which was the fir^t he had met uiih since the commence¬ 
ment of his tour. Tlie valley at the base of Mount Yin k he 
called The Vale of Chvyd, in consequence of tl.e strong re¬ 
semblance it bore to tlie vale of that name in Ninth Wale^^^, 'I'he 
grass in tins Vale is of a g^ l quality and v tv abundant, and 
a rivulet of fine water rq||||B)ong it Irom tlie eastward, which 
unites itself at the westeripURremity of the vale with another 
rivulet containing still more water.—The junction of these two 
streams forms a very handsome river, now called iiy the govciiior 
Cox’s River; which takes its course, as has beeii since ascer¬ 
tained, through the Prince Regent’s Glen,' and empties itself into 
the river Nepean : and it is conjectured, from^the nature of the 
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countiy through which it passes, that it must be one of the prln* 
cipal causes of the floods which have been oecasiotially felt on the 
low banks of the river Hawkesbury, into which the Nepean dis¬ 
charges itself. The vale of Clwycl, fi’oin the base of Mount Yorlty 
extends six miles in a westerly direction, and has its termination 
at Cox’s River. We.stward of this river the country be¬ 
comes hilly, but is generally open forest land, ana good 

pasturage. 

“ Three miles to the westward of the Vale of Clwyd, Messrs. 
Blaxland, Wentworth, and Lawson had formerly terminated their 
excursion; and when the various difBcultie*^ are considered which 
they had to contend with, especially until they had effected the 
descent from Mount York, to w'lkich place they were obliged to 
pass through a thick bru'-h-wood, where they were under the 
necessity of cutting a passage for their baggage-horses, the se¬ 
verity of which labour had seiiou‘-ly affected their healths, theii 
patient endurance of such fatigue cannot f!*il to excite much 
surprise and admiration.—-In commemoration of their merits, 
three beautiful high hills joining each other at the end of their 
tour at this place, have received their names in the following 
order; viz. — Mount Blaxland, Wentworth’s S’ug'ir Loai, 
and Lawson’s Sugar Loaf. A range of very lofty hills and 
narrow valleys alternately form the tract of country from Cox’s 
Hiver, for a distance of 16 miles, until the Fish River is arrived 
£.t; and the stage between these rivers is consccjucntly very se¬ 
vere and oppressive on the cattle. To this range the governor 
gave the name of Clarence Hilly Range. 

Proceeding from the Fish River, and at a short distance 
from it, a very singular and beautiful mountain attracts the at¬ 
tention, its summit being crowned with a large and very excra- 
jrdiiiary-iooking rock, nearly circular in form, which gives to 
the whole very much the appearance of a hill fort, such as are 
frequent in India.—To this lofty hill Mr. Evans, who was the first 
European discoverer, gave the name of Mount Evans. Passing 
on from hence the country continues hilly, but affords good 
pasturage, gradually improving to Sidmonth Valley, which is 
distant from the pass of the Fish River eight miles. The land 
here is level, and the first met w'ith unencumbered with timber: 
it is not of very considerable extern^ but abounds with a great 
variety of herbs and plants, sucMK would probably highly in¬ 
terest and gratify the scientific manist.—This beautiful little 
valley runs iiorth-w’est and south-east, between hills of easy 
ascent, thinly covered with timber.—Leaving Sidmouth Valley, 
the country becomes again hilly, and in other respects resembles 
very much the country to the eastwrard of the valley for some 
miles. Haviqg Campbell River, distant 13 miles from 

Sidmouth 
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Sidmouth Valley, the governor w as highly gratified by tlic ap¬ 
pearance erf the, country, which there began to exhibit an opeji 
an ext^sive view of gently rising grounds and fertile plains.— 
Judging from the height of the bunks, and its general w'i<Uh, the 
CampbcHi River must be on sonic occasions of very considerable 
magnitude •, but the extraordinary drought which has apparently 
prevised on the western side of the mountains, equally as through¬ 
out itijfe colony for the lust three years, hats reduced this river so 
much mat it may be more properly called a chain of pools than 
a running stream at the present time. In the reaches or pools of 
the Campbell River, the \my curious animal called the paradox, cr 
water-mole, is seen in great numbers. The soil on both banks 
is uucoinmonly rich, and the grass is consequently luxuriant.-— 
Two miles to the southward of the line of road which crosses 
the Campbell River, there is a very fine rich tract of low lands, 
which has been named Mitchell Plains. Flax was found here 
growing in considerable quantities.—^The Fish River, whicli 
forms a junction with the Campbell River a few miles to the 
northward of the road and bridge over the latter, has also two 
very fertile plains on its banks, the one called O’Connell Plains, 
and the other Macquarie Plains, both of considerable extent, 
and very capable of yielding all the necessaries of life. 

At the distance of seven miles from the bridge over the 
Campbell River, Bathurst Plains open to the view, presenting a 
rich tract of champaign country of 11 miles in length, bounded 
on both sides by gejitly rising and very beautiful hills, thinly 
wooded. The Macquarie River, which is constituted by the junc¬ 
tion of the Fish and Campbell River, takes a winding course 
through the plains, which can be easily traced from the high 
lands adjoining, by the particular verdure of the trees on iis 
banks, which are likewise the only trees throughout the exteu; 
of the plains.—The level and clean surface of these plains gi^c^ 
them at first view' very much the apjiearance of lands in a sry,:e 
of cultivation. 

It is impossible to behold this grand scene without a feehug 
of admiration and surprise, whilst the silence and solitude whiejj 
reign in a space of such extent and beauty as seems designed bv 
Nature for the occupancy and comfort of man, create a degree 
of melancholy in the inin<y^ich may be more easily imagined 
than described. 'JBk 

" The governor and suMBrived at these plains on Thursday 
the 4th of May, and encamped on the southern or left bank of 
the Macquarie River—the situation being selected in consequence 
of its commanding a beautiful and extensive praspect for r jany 
miles in every direction around it,—At this place the govCi";':ur 
remained for a week, which time lie inrJiing 
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srons in different directions through the adjoining coirtJtry, on 
both sides of the river. ^ ’ 

“ On Sunday, the 7th of May, the governca* iSixed on a site 
suitable for the erection of a town at some future period^ to which 
he gave the name of Bathurst, in honour of the preseals secre¬ 
tary of state for. the colonies.—The situation of Badiurst It 
elevated sufficiently beyond the reach of any floods whidh-may 
occur, and is at the same time so near to the river on its. south 
bank as to derive all the advantages of its clear and l^autiful 
stream. The mechanics and settlers of whatever description who 
may be hereafter permitted to forn||f^ermanent residences to 
themsehes at this place, will have the highly iinportant advan¬ 
tages of a rich and fertile soil, wdth a beautiful river flowing 
through it, for all the uses of man. The governor must how¬ 
ever add, that the hopes which were once so san-uinely enter¬ 
tained, of this river becoming navigable to the Wt. tern Sea, ha.e 
ended in disappointment. 

“ During the week that the governor remaiiieJ at Bathurst, 
he made daily excursions in various directions ■ one of these ex¬ 
tended 22 miles in a south-west direction, ana m that occasion, 
as well as on all the others, he found the country "Composed 
chiefly of valleys and plains, separated occasionally hy ranges ot 
low hills;—tlie soil througliout being generally fertile, and well 
circumstanced for the purpose of agriculture or grazing. 

The governor here feels much pleasure in being enabkd to 
communicate to the public, that the fivourahle reports which he 
liad received of the country to the west of the Blue Mountains 
have not beenhy any means exaggerated,—the difficulties whh h 
present themselves in the journey from hence are certainly grc«t 
and inevitable ; but those persons who may be inclined to be- 
c mie permanent settlers there, will probably content themselv*.s 
with visiting this part ol^the colony but rarely, and of course will 
h.ave them seldom to encounter.—Plenty of water and a suffi¬ 
ciency of grass are to be found in the mountains for the suppoit 
of such cattle as may he sent over them i and the tracts of fer¬ 
tile soil and rich pasturage which the new country sdfords, ar'^ 
fully extensive enough for any increase of population and stock 
winch can possibly take place for many years. 

Within a distance of ten mi les jf rom the site of Bathurst, 
tliere is not less than fifty thousa||ijBre6 of land clear of timber, 
•i id fully one iiaif of that may d||P^id.ered excellent soil, well 
calculated for cultivation. It i.s a matter of regret, that in pro¬ 
portion as the soil improves the timber degenerates; and it is 
to be remarked, thalisyery where the v.cstwarri of the moun ¬ 
tains it is much inferior both in size and quality to that within 
the present colony;^there is. however, u sufficiency of timber of 
' tolerable 
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tolerable quality within the district around Bathurst^ for the 
purposes of ho^se-building and husbandry, 

“The guvernorlias here to lamentithat neither coals nor lime¬ 
stone have be^ii yet discovered in the western country} articles 
in theih‘<eh'es of so much importance, that the w'ant of them 
niu^t be severely felt whenever that country shall be settled. 

“ leaving eaumeiatcd the principal and most important fea¬ 
tures this new country, the governor has now to notice some 
of its live productions. All around Bathurst abounds in a va¬ 
riety of game; and the two principal rivers contain a great 
quantity of (isli, but a^pf one denomination, resehibling the 
perch in appearance, anWeif a delicate and fine flavour, not un¬ 
like that of a rock cod : this fish groivs to a large si^e, and is 
very voracious. Several of them were caught duiing the gover¬ 
nor's stay at Bathurst, and at the halting-placc on the Fish Ri¬ 
ver. One of those caught weighed 17 lbs. and the people sta¬ 
tioned at Bachurst reported that they had caught some weighing 
25 lL>s. 

The fiielil g.-me are the kangaroos, emus, black swans, wild 
geese, wild uum . jS, bustards, ducks of various kinds, quail, 
bronze, mid cth«,r pigeons, &c. &c. The water-mole, or paradox, 
also abouudu in all the rivers and ponds. 

“ The site designed for the town of Bathurst, by observation 
taken at the flag-staff, which-was erected on the day of Bathurst 
receiving that name, is situated in latitude 33° 24' 30" south, 
..lid in longitude 14^7*^ 45" east of Greenwich, being also 
27 J miles north of Government-house in Sydney, and 94^ west 
of if, bearing west 20° 30' north, 83 geographic miles, or 95^ 
''tatute miles; llie measured roud distance from Sydney to 
liathurst being 110 English miles. 

The road constructed by Mr. Cox and the party under him 
commences at Emu Ford, on the left bank of .the river Nepean, 
and is thence carried 1011 miles to the flag-staff at Bathurst: this 
road has been carefully measured, and each mile regularly marked 
on the trees growing on the left side of the road proceeding to¬ 
wards Bathurst. 

y The governor in his tour made the following stages, in 
which he was pfincipally regulated by the consideration of having 
good pastjurage for tfie cattl^ and plenty of water: 

1st stage Spring Woc^in^nt from Brnu Ford 12 miles 
2d ditto—Jamieson’s Y!i||H|pr 2d dcp6t, distant 

from ditto .. , • • ,, 28 miles 

3d ditto—Blackheetb. distant from ditto .. 41 miles 


4th ditto—Cox's Ri'cr, distant from dxtio , 
5th ditto—The Fish Rivei, distant froin ditto 
6th ditto—Sidmonth Valle/j distant from ditto 
Vol. 47. No. 215, hJarch 1816. 



56 miles 
72 miles 
SO miles 
7tli 
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7th stage—Campbell River, distant from Emu Ford i?! mile^ 
8th ditto—Bathurst, distant from ditto .. ^ . 101^ miles. 

At all of which places the traveller mayvasoure himsalf of 
good grass, and water in abundance. 

On Tluirsday the 11th of May the governor and suite set- 
out from Bathurst on their return, and arrived at Sy<lncy on 
Friday the <9th ultimo. 

“ The governor deems it expedient here to notify to th^publie, 
that he does not mean to make any grants of land tp the west¬ 
ward of the Blue Mountains until he shall receive the coinnuinds 
of His Majesty’s ministers on that ^^jeet, and in reply to the 
report he is now about to make them upon it. 

In the mean time, such gentlenteii or other respectable fiee 
persons as may wish to visit this new country, will be permitted 
to do so on making a wiitten application to the governor to that 
effect; who will order them to be furnished with written passis. 
It is at the same time strictly ordered and directed, that no per- 
!ion, whether civil or military, shall attempt to travel over the 
Blue Mountains without having previously applied for and ob¬ 
tained permission, in the above prescribed form. The military 
guard stationed at the first dcjiot on the mountains will reccite 
lull instructions to prevent the progress of any persons who sludi 
not have obtained regular passes. 'J’he necessity for the cst;’- 
blishing and strictly enforcing' this regulation is too obvious to 
every one who will reflect on it, to require any explanation hers. 

.. The governor cannot conclude'^this account of his tour, 
viathout offering his best acknowledgements to William Cox,esq. 
for the important service he has rendered to the colony in so 
short a period of time, by opening a passage to the new-dis¬ 
covered country, and at the same time assuring him, that he 
shall have great pleasure in recommending his ineriC(H*ioiis ser¬ 
vices on this occasion to the favourable consideration of HU 
Majesty’s Ministers. 

“ By command of his excellency the Governor 
“ John Thomas Campbell, Secretary.’' 

M. Orfila has continued his interesting researches upon poi¬ 
sons. According to the second part of his work now published, 
he does not consider opium as a ua^otic or a stimulant, but a> 
exercising an action completelyj||||j||^em. With resjject to 
tlie Solanum nigrum, M. Orfila wHp^ot think it is poisonous 
at all; and adds, that the BelladoWa must have been the dele¬ 
terious plant mistaken for it by authors.. 

With respect to the effects of poison from narcotics, as they 
have been called, M. Orfila observes that authors have pre- 
acrihed the vegetable acids, coffee, camphor, water, chlorine, 

and 
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and bleetliilg. M, Orfila has proved, ho\*evcr, I, That the 
vegetable acids coittia^tly hasten death, when they exist in the 
jstoinach along with the narcotic, which is owing to the acids 
forming Uie solution of the poison, and consequently its absorp¬ 
tion. (Tlierc are ten experiments to verify this fact.) 2, That 
acidulated water was very useful for combating the effects of 
narcotics, when they had been previously rejected by vo?niting t 
thus animals which would have died infallibly at the-^end of an 
iiour, were saved by administering to them night and day, for 
twenty*lbur or thirty-six liours, several doses of water soured by 
a little vinegar: thos^^hich were nearly revived by the end of 
the day, and which had been neglected during the night, died 
for want of assistance. That a strong infusion of coffee is 
an antidote to the effects of poison by nicans of narcotics, and 
the animals to which it was administered night and day reco¬ 
vered. 4. That the dococtioti of coifee is much less energetic 
than the infusion. 5. That eamjjhor is not the eounterpoison 
to narcotics, but that it may be administered in small doses to 
diniinish their effects, G, That water and mucilaginous pre¬ 
parations, so far from being useful, hasten the apjuoach of death, 
l)eeause they favour the absorption of the poison. ?. That 
bleeding was never injurious, and that it was frequently suif:c’’ent 
lo operate the revival of plethoric animals., which would never¬ 
theless have died two or three (lavs afterwards, if they had not 
been attended to: and lastly, that it is best always to open the 
jugular vein. b. That’ chlorine, acts nearly like the vegetable 
acids. 

M. Orfila has announced his intention to compare the effects 
of the poisonous })lants of y\.fiica ajid the South of Europe, with 
those which he has <jbtained in France, t He is al.so collectiut: 

O 

materials for a work, in which lie means to show in what cases 
the fluids of living animals arc deranged, become venomous, and 
the diseases whicli they j>roducc. 


Mr. Robertson Buchanan, of GUisgotv, has published a w'oik 
On the be.st Method of constmeting and navigating Steam Boats, 
illustrated with fourteen engravings. 

Madame Candida Le^LPerpenti, of Como in Italy, has re¬ 
vived the art of .spinnin|®B|j|veaving the amianthus. M. Mos- 
cati, of Turin, has scuP|||pfl good specimens of the cloth made 
from it, with a paper descriptive of tlic process, to the French 
Society of Arts# 

Thc^loth manufactory at Meuzoa in the Ardennes, in France, 
has bqfn lighted since 1813 with gas made from coal. 

P 2 M. Vogel 
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M. Vogel has ai^lysed the brick>dust sediment of the human 
urine,known by the appellation of the romcic acid. This substance 
has not been found m the urine of a healthy person by M. Vogel, 
although M. Proust was of a contrary opinion. The former 
observes 1 never found that this red substance was formed 
previous to or during the state of fever; it always began to make 
its appearance at the period when the crisis was completely past. 
Kcoently I had an opportunity of procuring a considerable quan¬ 
tity of this substance. A friend who is subject to gouty attacks 
voided this kind of urine during fifteen days, and collected the 
red powder for me by filtration. Cold water has no effect on 
it, but boiling water dissolves it completely. I'he solution is 
brownish ; and as it cools, a white powder is deposited. The 
liquid has a smell like that of urine, and reddens turnsole tinc¬ 
ture. 

“ Boiling alcohol of the specific gravity of 40^ in Baumd’s are¬ 
ometer, dissolves it sensibly, but not so completely as boiling 
water. By decanting off the alcohol, and boilinj; the residue se¬ 
veral times with a new quantity of alcohol, this liquid finishes 
by being perfectly colourless, and there remains a much paler 
powder, and upon which alcohol seems no longer to act. After 
being dried, this powder is almost white. It forms a strong 
froth with cold nitric acid ; and when the mixture is evaporated 
to dryness, red soft scales remain, as is the case when uric acid 
is heated by nitric acid. The alcohol saturated with this red 
matter was evaporated to dryness, and a re<l powder remained 
unalterable in the air, which I consider as pure rosacic acid, 
and from which the uric acid has been separated by the alcohol. • 
On the rosacic acid thus purified I made tlie following experi¬ 
ments :—It was completely dissolved in water: the aqueous 
solution reddens turnsole tincture, without however disturb¬ 
ing lime-water; which proves that no phosphoric acid is pre¬ 
sent. 

The rosacic acid dissolves without effervescence in Concen¬ 
trated sulphuric acid. A red liquor is produced, which gradu¬ 
ally becomes darker. This liquid loses its colour on the addi¬ 
tion of a little water, and a white powder is precipitated. The 
;-..ime white sediment is produced by alcohol. The white powder 

almost insoluble in water, when it^jrashed until all^e sul¬ 
phuric acid is taken from it. it p^||||Hj|L all the characteristics 
of uric acid. Wben we sprinkle Vpi^acic acid with a few 
drops of sulphuric acid, the powder acquires a fine red colour 
hut it soon becomes white, and in this state it resembles the 
uric acid. 

The liquid sulphurous acid in which we shake the pulveru¬ 
lent acid acquires a very lively red j a sliads which it pre 5 erv«> 
^ a loiij; 



22S 


Chemical Analyses, 

u long time even in nulphurou^i acid, and ivithout the latter losing 
it» peculiar smell. Wbieii the rosacic acid is dried, whiclt has 
been iu contact with the sulphurous acid, it yields a very fine 
carmine colour. When nitric acid at 32’ is poured on the ro¬ 
sacic acid, there is inmiediately a considerable swelling up, and 
a brisk effervescence of nitrous gas ; the red powder disappears, 
and a yellowish white substance is formed. On boiling the li- 
vjuor, the wiiole is dissolved, and ^ere remain, by a slow evapo¬ 
ration, red scales perfectly similir to those which are obtained 
by treating the uric aejd with nitric acid. According to M. 
Prcu.st, by pouring nitrfc acid on this acid a considerable quan¬ 
tity of carbonic acid gas is liberated. Since the nitric acid only 
can produce such an effervescence, the extrication of the car¬ 
bonic acid and of the nitrous gas can only be ascribed to a reci¬ 
procal decomposition which tlie rosacic acid and the nitric acid 
exercise on each other. The simple muriatic acid does not ap¬ 
pear to have a sensible action on the rosacic acid; the jjowder 
remains in it diluted, without losing its intensity of colour, and 
it is only after a few days that it becomes fawn-coloured. The 
oxy-muriatic acid discolours the red colour very speedily, and 
makes it yellow. 

“ Water charged with sulphurated hydrogen has no kind of 
action on the rosacic acid. These two substances may remain 
together for fifteen days without undergoing any change. Nex^r- 
iheless, after a longer time the red powder disappears entirely, 
and tlte li(]iior acquires a putrid ammouiacal smell. 

“ When we sprinkle the ro^^acic acid with a concentrated so¬ 
lution of caustic potash, the powder immediately acquires a 
brow))ish colour, and abundance of ammonia is liberated. This 
combination of rosacic acid and of potash is very soluble in 
water. 

“The acid« j)recipitato from it a powder of a yellow colour; and 
It would seem as if the rosacic acid by its tmion with potash had 
already undergone a kind of decomposition ; at least I have not 
been able to reproduce it by means of an acid w'ith its primitive 
red colour. Litjuid ammonia left in contact during some hours 
with the rosacic acid converts it into a fine yellow powder. The 
ammonia is combined in this yellow powder iu the state of salt 
with the rosacic acid, and^is salt is more soluble in water than 
the rosacic acid itself. j|H|||Osacic acid is precipitated in a yel¬ 
low powder from the ac^HlR solution of this salt with a base of 
ammonia. On sprinkling the rosacic acid with a concentrated 
^olutiou of nitrate of s^ver, the powder loses its colour in a few 
liours and becomes bottle greeq. The pure nitric acid diluted 
1)1 a solution of nitrate of silver also assumes after some time a 
hrow'iiish aspect. The nitrate of mercury and muriate of tin 
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produce nothing similar on the rosacic acid. Upon the whole, 
M. Vogel concludes, with the exception of the circumstance of 
colour, and of the action of the sulphurous and sulphuric acid'., 
that the rosacit; acid does hot differ essentially from the uric 
acid; and nature, in changing the one into the other, makes no 
great effort.” 


PHOSPHATE OF ALUMINE. 

M. Vauqttelin has publislUl in the AnnaUs de Chimie the 
following brief note on the phosphate of alumine“ The 
method hitherto regarded as the best for separating the phos¬ 
phoric acid from iron, with which it is frequently mixed in the 
ores, consists in fusing the latter with potash, &c.; hut if there 
is at the vame time alumine in thc.e ores, it is also dissolved in 
the alkali, and is found united to the plios})horic acid when we 
precipitate the latter, and incrca-es the quantity of it. I'his 
alumine might make us believe ia the presence of the phos¬ 
phoric acid, even wlien it does not exist, if we do not examine 
the precipitate with attention. 

“ If the alumine exists with the phosphoric acid in an ore of 
iron, it is evident that these two bodies will he dissolved in the 
potash, will he precipitated Irnm it wlien we saturate the alkali 
j)rcciseiy by an acid, and will be rcdissolvcd together by an cx- 
ce>s of acid. If we add lime water in order to precipitate the 
phosphoric acid, the alumine will be also precipitated ; but if w'c 
tregt the jirecipitate when still moist by a solution of potash, it 
will not be completely dissolved; and this will be the proof of the 
existence of tlic ])hosplioric acid: otherwibC the solution would 
take place eonipletely. 

This method appears to me the most irertain, not only for 
ascertaining the presence of the phosphoric acid in iron ores, 
but also for estimating the quantity of it. . In lact, wc cannot 
analyse titc phosphate of alumine either by the alkalies or the car¬ 
bonates : tlie former dissolve the c.itiic combination, the others 
dissolve it in part; in such a way, however, that there is a greater 
t|uantity of phosphoric acid in the part dissolved than in that 
whi^ is not, 1 ascertained this in the following way: I boiled 
a ^iptain quantity of phosphate of alumine w'ith a solution of 
carbonate of potash. I filtered the in order to sepufratc it 
from the undissolved portion, ani|||H||turated with acetic acid 
the excess of the carbonate of pottfflBwhere was formed a pre¬ 
cipitate, which w’as phosphate of alumine. I afterwards put an 
excess of acid in the iiqtior, and I asspfcd myself that in this 
sfi|te it was not precipitated by ammonia; a proof that it did 
vm contain any more phosphate of alumine: hut it had been 
^ecipitated by lime water; which proves that the alkali had di¬ 
vided 
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viilecl the phosphate of aluraine into super-sulphate which it had 
dissolved, mid into «ub-sulphate which it left. We may besides 
distinguish pure ftlumine from the phosphate with this base: 
the alumiiie is transparent, and as it were gelatinous; the phos- 
])hate on the contrary is opaejue white; but this quality docs 
not always announce the preseuefc of the phosphoric acid in 
aluinine, for siiex and lime give it this opaque aspect. 

Although ammonia does not perceptibly dissolve pure alu- 
miiie, it dissolves a great (juanlity o| phosphate, of aluinine, whicli 
it shares, like the carbonates, both into super- and sub-sulphate.” 


i\I. Vauquelin has analysed the bark of the South American 
plant called the malarnbo, lirought to Europe by Messrs. Hum¬ 
boldt and Boiipland. It had been strongly recommended as a 
febrifuge, and of service as a snlistitute ibr the Peruvian bark 
now in use. M Vaiuiiielin finds the malambo bark to contain ; 
i. a volatile aroinalie oil; 2. a very bitter resin ; 3. an extract 
soluble in water. The resin is of a reddish Ijrown, dry, and 
•sliining iii its fracture,: when put into the mouth it seems to be 
at first tasteless, but some time afterwards its bitterness is de- 
velojied in a very striking niuniier: it is very soluble, particularly 
in warm alcohol, and its solution is abundautlv precipitated by 
v» liter; it is not soluble in the alkalies. When placed upon a 
narni body, it is dispersed almost entirely in smoke which has 
rl;c 'smell of irieense. When subjected to the ojicrafioii of heat 
in close vessels, it furnished an acid water and a thick oil the 
sniel! of which was not agieealile, and some eluireoal. 

7'he extract is of a yellowish brown colour : its fracture is 
s'Miuiiig when dry, l)ut it becomes soft in tlie air; it is not hitler 
if it is well wa'-hed in alcohol: it is viscims and gluey Avlien liu- 
mi<l. Wlien subjected to lii^l in close v.-,sels tliis extract fin - 
nislies a. brown oil, a watery mixture which reddens tunisolc, ai d 
I'l.om wliieh potash nevertheless libeiates innmouia in a very 
son able manner. Tiie charcoal remaining in the retort, when 
burnt in a platina crucible left some very alkaline ashes, soul 
wliicli furnished liy lixiviatioii a considerable quantity of sub- 
carbonate of potash of a green colour, similar to that of certain 
potashes of commerce. This colour is owing to manganese, for 
liy .saturating this alkali by the muriatic acid the combination 
assumed a very fine rf||||[|||^lour. This alkali certainly comes 
from some salts insoiiilJjHpaicohul, such as the tartrate, citra.te, 
or oxalate of potash. 

'Fbc vohilile oil i| slightly citrine, lighter than water, of a 
smell which .seems at once to resemble pepper and thyme ; if 's 
‘'lightly solii))le in water, to which it communicates its smell ;i • I 
if ) ]»ungeiit taste : it is vtrv o’.uble in alcohol. 

* P 4 Ti e 
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The bark of the malnnibo when incinerated furnished yellowish 
white ashes^,- which were entirely dissolved effervescence in 
the muriatic acid : the aniinonia precipitated from its solution 
a little phosphate of lime mixed with iron ; the sulphuric acid 
afterwards poured into this solution, and the latter evaporated to 
dryness and calcined, gave abundance of sulphate of‘lime, a little 
sulphate of magnesia, and there was also a little silex Tliis 
hark therefore contains the same principles as the vegetables of 
Europe, and shows that the^ soil is nearly the same over the 
globe, or at least that vegetables uniformly extract from it the 
same substances. 

The most abundant principle in the malambo bark is the re¬ 
sin, since it forms one-hfth part of it. In this resin the hitter 
taste resides, and also the chief virtue of the bark. The volatile 
and aromatic oil which accompanies the hitter principle affords 
room to hope that it may be employed as a tonic. But the re- 
h'u being very abundant and nauseously bitter, and the volatile 
oil very acrid, the bark must be given at first in small doses and 
with caution. The form most advantageous for administering 
it is that of tincture, mixed with syrup or water and sugar. 

EARTHQUAKE AT THE ISLAND OF MADEIRA. 

By letters from Madeira, dated on the 8th of February last, it 
appears that there was a severe shock of an earthquake felt 
there on the 2d of February. The shock was very violent, and 
lasted four or five minutes, according to different persons. It 
threw down the cross of one <if the parish churches, of which 
the walls were also shaken. Other churches and houses were 
damaged in various parts of the island. What appears more sin¬ 
gular is, that on the .“ith of February an American vessel an iveil, “ 
the captain of which related, thatiRm the 2d, ab»>ut one o’clock 
in the morning, being then about 30() miles from the Azoies, and 
7*K) miles from Madeira, his vessel sustained a shock as severe as 
if it had struck on a rock. The crew were greatly alarmed, and 
the captain sounded immediately, but found no bottom. He was 
perfectly at a loss how to account for this extraordinary circum¬ 
stance, until after his arrival at Madeira. 


STEAM ENGINES IN CORNWALL. 

By Messrs. Leans’ Report for the average work of 

engines was 20,694,630 pounds ^Imor lifted one foot high 
with ea^h bushel of coals consumed. Woolf’s engine at Wheal 
Vor during the same month lifted 47,900*333 pounds, and his 
engine at Wheal Abraham 47,622,040 pounds, one foot high 
with each bushel of coals. 

By the Report for February the average work of 34 engines 

was 
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was 20,607,398 pounds lifted one foot with each bushel of eoals. 
Woolf’s engine at Wheal Vor lifted 45,493,303; and the one at 
Wheal Abraham 45,896,382'pounds one foot high with each 
bushel. 


UST OF PATENTS FOR NEW INVENTIONS. 


To Joseph Manton, of Davies-street, Berkeley-square, gun- 
maker, for his improvements in the construction and use 
of certain of the parts of fire-arms, and also of the shoeing of 
horses. February 29, 1S16.—6 months. 

To Francis 'Fcrril, of Longacre, coachmaker, for his new 
wheel-guard.—2d March.—6 months. 

To John Wood the Younyer, of Bradford, worsted spinner, 
and .Toshua Wordsworth, in the pai^sh of Leeds, machine maker, 
tor certain improvements in machines applicable to every de¬ 
scription of spinning.—2d March.—2 months. 

To Bryan Donkin, of Grange-road, Bermondsey, engineer, 
for a method of cftecting certain pur})oses or processes, in which 
a temperature above that of boiling water is requisite or desirable, 
by applying the temperature rerpiisite or desirable in the said 
certain process for effecting the said certain purpose.s, in a man¬ 
ner not hitherto employed therein - 2d March.—2 months. 

To George Frederick Muntz, of Birinint>ham, in the county of 
M’arwick, roller of metals, for a method of abating, or nearly 
destroying, smoke, and of obtaining a valuable product there¬ 
from.—2d March —2 months 

To John Leigh Bradbury, of the city of Gloucester, gentle¬ 
man, for certain improvemen'ts in the machinery for spinning 
of cotton, flax, wool, tow, worsted, or any other fibrou> sub- 
.‘'tance.—9th March.—6 months. - 


To Pierre Franrois Montgolfier, of Lcicc.ster-square, engineer, 
for his improvements on ihe inachine denominated bther Inj- 
draulique, or hydraulic ram.— 14rh Maicli.—6 month.s. 

To John Stcail, of Wicker, in the township of Brightsidc 
liierlow, in the parish of Shcflicld, coachmaker, for a stage¬ 
coach, or other coach or carriage, for the carrying of passenger* 
on lighter and more commodious principles tlian usual, that i.s to 


'oy, for the carrying of four or more inside passengers; sis,eight, 
ten,or more outside passenamy with greater safety than tliose now 
in use carrying the same nlHPr of passengers.—14th March.—- 
2 months. 


To Marc Isambard Brunei, of Lindsay-row, Chelsea, who in cor«- 
‘'cquence of a communication made to him by a certain foreignet 
residing abroad, is become possessed of the invention of the ‘‘ tri- 
eolteur,” or knitting inachine.— 14th March.—6 nioiiihs. 

3’o William West and Daniel West, both of Bombay in the 
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East Indies, for a certain method of producing and applying 
power and motion to presses and other mechanical apj^aratus.-— 
14th March.—20 months. 

I'o Pierre Francois Montgolfier, of Leicestcr-square, engineer, 
and Henry Daniel Daynie of the same place, gentleman, for cer¬ 
tain improvements in a machine which acts hy the expansion or 
contraction of air heated by fire, and which machine is applicable 
to the raising of water, or giving motion to mills or oilier ma¬ 
chines.—14th March.—6 moritlis. 

To James Dowson, of No. 63, otrand, Esq. for certain new or 
improved means of producing or communicating motion in or 
unto bodies, either wholly or in part surrounded by water, or 
any or either of them, by tlie reaction of suitable apparatus upon 
the sard water, or air, or upon both of them.—14th March,— 
6 months. • 

To John Filkin, of No. 60, Old-street Road, in the parish of 
Shoreditch, tniss-maker, William Filkin of the same place, 
truss-maker, and Joseph Barton, of No. 20, Lombard-street, 
in the city of London, gentleman, for a new truss.—14th March, 
—6 months. 

To Samuel Jean Pauley, of No. r«, Knightsbriclgc, ojrposite 
the CiUiMon brewhousc, engineer, for an article or substance for 
making, without .seams, coats, great-coats, waistcoats, huhits, 
clo.'iks, pantaloons, mantles, stfxikings, socks, and any oilier 
kind of clothing, covers for umbrellas and for hats. Mattresses, 
s««ats, and cushions filled with atmospheric air.—23th Marcli.— 
2 iiionlhs. 

To Emo Tonkin, of the City Road, in the p^lri^h of St. Leo¬ 
nard, Shoreditch, for a globe reflecting stove for light and heat. 
—20th Maich.—2 moiiths. 

To Pierre Pelleton, of Manche.ster, in tlm count) of Lancaster, 
chemist, for a new method of making snlpliuric acid, con- 
monly called nil of vitriol.—^ISlh Tvhneh.—6 months. 

To Emerson Dawson, of Wclheek-strect, ironmonger, aiul 
Jo{m Isaac Hawkins, of Tichfichl-street, for an improvement or 
addition to grates and stoves, and an instrument, machine, or 
apparatus, for supplying grates and stoves v\ ith fuel.—23d March. 
—2 months 

To Robert Cameron, jun, of th^ity of Edinburgh, paper- 
maker, for a machine for mannfs||||Kng paper on a princi])!e 
entirely new.—-23 March.—6 imwllm. 

To Joseph Bowles, of Bennett’s .Street, Blnckfriars Road, 
mill-wrii'ht, for certain improvements in or on oil mills.— 
23d March.—6 months. 

To Samuel Brown, of Westgate, in the coimty of Norfolk, 
iron-founder, for certain impiovcmcats upon the swing and 
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Wvheeled plough-carriages and plough-shares.—23d March.— 
6 months. 

To Henry Osborne, of Bordesley, in the parish of Aston in the 
county of Warwick, for a method or principle of producing cy- 
xiiiders of various descriptions.—23d March.—6 months. 

To John Merryweather, of the castle of Lincoln, in the county 
of Lincoln, gentleman, for certain means of propelling boats and 
vessels tliroiigh the water.—23d March.—6 months. 

To Abraham Rogers, of Sheft, in the parish of Halifax, in the 
^bunty of York, coal merchant, for a method of effecting a saving 
in the consumption of coal, or fuel, by an improvement in the 
mode of setting or heating boilers and steam-engines, and other 
t)odics of different descriptions; and also for heating and warm¬ 
ing stoves, drying houses, inauufactorios, and other buildings, 
and for burning different descriptions of gasses.—23d March. 
—2 months 

To Leberecht Stanhaiiscr, of Old Bond-street, merchant, for 
a new or improved castor or roller for tables, sofas, bedsteads, 
and other articles.—23d Marfth.-<-2 months. 

To .lames Youuie, of Theobald’s Road, Red-llon-square, 
ironmonger, for his discovery for the prevention or cure of tmoky 
ohimnevs.—23d March.— 1 months. 

Meteorological Observations wade principally at Edinlurph in 

March ISUi. 

Sir, —We have had the great changeability of the wcathiCT 
during the greatest part of tlie year in the south of England, so 
frequently alluded to by incteortilogists, that it may be w’ortli 
while to noliec, previous to the regular journal of the weather 
whieh I subjoin, that the inhabitants of this city say tlioy do jmt 
remember to Itave had ‘;o changeable a sea'-on for many years, 
^■ince itiv aiii\al lit'rc on the 2.Jd of Febtuary, the atinosphce 
has been coiistantiy ehatiglni*’; clear frost, siiov/, rain, aiul the 
heat of .iO'* of Faluvulieil, all in the space of twenty-four hours. 
1 regret that the niultij)licity of other euiployments has prevcittod 
me from keeping a regivtir c»f the’a eat her, till the 12th instant. 

March 12.—Rapidly sneeceding but gentle showers with clear 
intervals, ainl gale from the westward, with tern])crate atmo- 
spheic of about 50^’ at the j||axiinuin. 

March 13.—\^’iy clca4||||prning, followed about noon by 
snow showers, and wind in gales. Fine clear moon-light night, 
and gentle .stratus near the ground. 

March 14.—A frost, which came on in the nighl; all the 
ground hard; the sky was ob.scure with haze, and at the same 
»line gentle wind. Showers of snow and rain in the afternoon 
and night. Stackcncloud and wanccloud. 
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March 15.—Obsuiire mornin^f and colder; some light snow 
sliowcrs and a dear windy night. 

March 16.—Fine clear morning, but showers of snow and 
rain came in the afternoon. 

March 17.—Clear morning. Wanecloud and other modifi¬ 
cations were followed about noon by showers of snow and rain 
from the northward. Travelling on to Stirling, I found the at¬ 
mosphere become much warmer. The sun oame out, and the 
evening was mild and calm. The snow lay on the mountains 
while the lower lands were w'arm. I noticed stai'kenclouds or 
curnuli rmii% from behind the higher hills; others seemed to 
sit upon them, and to preserve the cumulativeness of structure 
just as when they float upon the diurnal vaj)Oiir plane. 

There seems to be the same almost constant tendency to pro¬ 
duce raiucloiids in these hilly regions hereabout, as I have be¬ 
fore noticed in those of Wales. 1 have noticed also some other 
circumstances common to the atmospheric phamoinena of both 
countries, and which probably belong to mountainous districts 
in general. The rain does n<Jt generally fall in such large and 
deluging streams as often hapy>ens in tlie flat countries of Eng¬ 
land. The interchange of sunny clearness and of showers is 
more rapid, and the sondercloud* and wanecloud* have not 
usually such a well defined character. This latter circumstance 
1 cannot easily account for, except it be that the moister air of 
these regions conducts off more readily the electric fluid from 
iiie modifications, and thus weakens the specific cause of their 
particular characters. It can hardly be owing to the elevated 
peaks of the mountains approaching nearer to the clouds, as the 
wanecloud sometimes preserves its form when lodging, or at 
least in close apposition to the top of a mountain, in the same 
manner as it docs to a mountainous stuckencloud, as noticed by 
Aratus: 

'// psp-Ky) 6g?co; fiv^yiesrat c-v &c. 

The constant wintly state of Eilinburgh have 1 often noticed on 
tlie inoimtainous shores of England and Wales; and in a number 
of small balloons which were flying about over Edinburgh, I did 
not notice any to get a seeonrl current, as was generally tlic 
case in my cxjjerimtnts witli balloons in England. I shall pro¬ 
ceed, with your permission, to coni||Wiicatc further observations 
fii the nepheology of tins countryHlyoiir next. 

1 remain, sir, &c. 

‘•tuhitiT, IVJarch 17, J3I6. . TllOMAS FuRSTiK, 

’* i, e. ci^rocimulus and dnostralus. 
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METEO’ROLOGICA.L TABT-E 

Extracted from the Register kept at Ktnfauns Castle, K, Bri¬ 
tain, the reisdence of Lord Gray, 

Supposed Lat. 56® 231'.—Above the Sea 129 feet. 



Morning 8 o’clock-^ 
Mean hcif'kt nf i 

Evening, 10 o’clock. 

^ Meu n height nf 

Depth 
ol Rain. 

N« of I 

.S k. ^ 

lays. 

. 







(« o o 


1815. 

Barum. 

Ther. ' 

Barom. 

Ther. 

Inch. 100 

06 " 

rS 

January. 

29-74 

32-58 

29-73 

31-87 

1-00 

9 

22 

February. 

29-47 

40-00 

29-49 

40-07 

1-50 

15 

1.3 

March. 

29-36 

39-9G i 

29-;58 

39-61 

1-.50 

18 

13 

April. 

29-77 

43-40 • 


4.3-13 

104 

5 

23 

May. 

29-68 

51-5-i- , 

29-70 

49-64 

2-22 

15 

16 

June. 

29-{;8 

.55-13 1 

29-68 

53-43 

0 71 

8 

22 

July. 

29-85 

57 61 , 

2U-85 

55-61* 

1-80 

n 

20 

August. 

29-«)2 

56-83 ' 

29-61 

55-51 

1-52 

8 

23 

September. 

29-70 

52-60 1 


53-00 

1-69 

13 

17 

October. 

29-62 

47 4 1 

20-59 

47-00 

2-42 

15 

16 

Ncivember. 

29-79 

36-60 ' 

20-82 

37-23 

1-25 

6 

24 

December. 

29-.55 

i(3-00 

29-56 

93-00 

1-35 

9 

22 

Average of 
the year. 

29-6525 

45-555 

29-6575 

45-00 

1 

[ 18-00 

132 

293 


ANNUAL IlliSULTS. 
AIOIIMXO. 


Barometer. 
Observations. Wind. 


Thermometer, 

Wind. 


Iliftlicst, 

20th Nov. 

SE. 

.30-5.'. 

I3tli .Iiilr, 

SE. . 

... 66* 

JL'Jvvcst, 

l.>lii Mar. 

\v. 

28-65 

17tli Dec. 

W. . 

. . . ir* 




r,*.'i: 

;\iN6. 



1 Ugliest, 

25tl! Nov. 

NW 

. no 6.5 1 

I’Jth .Ldy, 

SW. 

• . . (33® 

Lo'voal, 

2f5tli Dev. 

NW 

. 28 00 1 

lOUi DcL 

NW. 

. . . 14« 

Wcat/ief . 


Dai/s. 1 

lliurf. 


Timei 

I'liir . 

• • « • 


. 233 

N.andNE, 

1 • • 

... 0 

Kaiii or JSnovv , , 


. 132 

E. and SE. 

• • 

. . . 102 




- I 

S. and SW 

• A • 

... 86 




305 i 

1 

1 W. and NW, . • 

1 

, . . 160 




1 

1 

- 

365 


E&tremc Cold and Heat, by Six’s Thermometer. 

Coldest, 93d December . . . Wind South 

Hottest, 29lb June.SW. , 

Mean of the year 1815 

Result of tWiEE Rain Gages. In. iu<. 

!so. 1. on a conical detached hill above the level of the”) . _ 

SeadOOfert.| 45 70 

-■ Centre of Garden, 20 feet.24*50 

•— 3, Kinfauns Castle, 120 feet.18‘CC 


19® 

73® 

46 * 4 C .5 


Mean of the 3 Guj 


89*00 

METEORi 







235 


MeleoroUigy 


METEOROLOGICAL JOURNAL KEPT AT BOSTOP?, 
LINCOLNSHIRE, 


[The time of observation, unless otherwise, stated, is at 1 P.M.J 



A}re of 






the 

Thermo¬ 

Baro¬ 

State of t!i< 

Modification of the 


Moon 

meter. 

meter. 

Weather. 

Clouds. 

1G16. 






January 1 

2 

43 0 

30-5 

fair 

ciiTo-cuimilus 

S 

3 



do 

do 

3 

4 



do 

do 

4 

5 

34 5 

30-52 

very fino 

clear sky 

5 

6 

440 

30-30 

L;l<tudy and 

0 

7 

460 

29-20 

[ lia'iSy 

cirro-cumulus, stratus. 

7 

a 

42 5 

30 02 

windy 

cirrus [nimbu; 

a 

9 

48*5 

29 61 

fair 

cloudy, cumulus 

V 

U) 

47-5 

29 65 

do 

cumulus 

10 

31 

43 0 

29-60 

do 

stratus and cirrus 

11 

12 

460 

29-03 

Squrdly 

cumulus widely sjircai! 

32 

13 

41 0 

20 55 

tan- 

cimuilo-siraiir- 

13 

14 

38-0 

29 05 

d.i 

rlear sky 

3 4 

. 15 



raiiiy 


15 

36 

41 0 

29-37 

do 


16 

17 

41-5 

29 79 

fair 

cumulus 

17 

18 

3? 0 

29 .'ll 

do 

cirrus 

18 

19 





19 

yo 





80 

21 

87*0 

29-63 

fail- 

cirro-cumulus in the 

2J 

22 



rain 

[liori/o** 

22 

23 

43 0 

29-75 

fair 

cumulus 

23 

21 

410 

29-55 

do 

do 

24 

25 

38-5 

29 44 

do 

do 

25 

26 


29'4() 

rainy 


26 

27 

420 

do 


27 

28 

38-5 

29 85 

do. &: .snow 


28 

29 



fair 


29 

new 

32 0 

30-50 

very fine 


30 

1 

30-5 

30-55 

do 


31 

2 

30:0 

30*45 

do 

cirru.s 

February J 
2 

3 

4 

28 0 

29 0 

30 09 
29-75 

fair 

do 

3 

5 

40-5 

2955 

very fine 

do 

4 

6 



fair 


5 

7 

380 

29-50 

very fine 
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Aj;o of 






tli<* 

Thormo- 

Bani- 

State of the 

Modification of the 


Moon 

nu'tor. 

iiifter. 

Weather-, 

Clouds, 

Feliruarv (5 

y 

30 5 

29-35 

rain & snow 


7 

9 

31 0 

'9-20 

snow 


a 

10 

23 5 

29 55 

do 


9 

11 

80 

10 A.M 

29 80 

very fine 




18 0 
Noon 






15 0 

5 1».M 


■ 




13 0 






T p 7 ditto 




10 

13 

17 O 

ip.BA.M 
-1 0 

10 A.M 
28 0 

4 P.AI. 

29 80 

fair 


11 

13 

33 0 

3.0 0 

very fine 

cirrus 


1 + 

2? 0 

30 10 

<lo 

<iu 

i:’. 

III 11 


•JO-10 

cloudy 


14 

13 

33 5 

30 45 

very fine 

. 

i:. 

17 

:’8 0 

30 45 

cloudy 


10 

18 

43 0 

29 95 

do 

a remarkahlo Inidi tide 

17 

19 

- 35 0 

;;o-o 

lair 

[at 8 F,M. 

Ifi 

30 

33 5 

30 0 

cloudy 


10 

31 

43 0 

3.0 05 

do 

I'O 

33 

49 0 

3005 

do 


21 

30 

45 0 

3o 20 

very fine 

( jrrus 

If 2 

31 

49 0 

30-20 

liomly 


2i’. 

35 

Ki’O 

30-35 

do 


24 

3(5 

43 0 

3-0 25 

very line 

Iktlo rain in the cvenmt' 

' 

20 

37 



cloudy 

2(> 

28 

410 

30-25 

very line 


37 

30 

410 

29 75 

lain iHr >jua’> 


33 

U( w 

36 5 

29 95 

lair 

cirrus 

3‘) 

1 

33>'5 

30 0 

very line 


Marc!i 1 

3 

35 0 

.300 

do 


o 

3 

41 0 

29 60 

cloudy 


a 

4 



do 


4 

5 

38 0 

29 30 

.-ain & snow 


5 

6 

410 

29 30 

very fine 


6 

7 

43 0 

29 20 

rain 

1 

7 

3 

« 

9 

42 0 
420 

2930 

vi-ry line 
cloudy 

' > 

9 

10 

39 0 

29 55 

do 


io 

11 



Ciondy 


11 

13 

50 0 

2985 

do 


13 

13 

51 0 

29 60 

raid 


13 

lull 

4 50 

29-85 

do 


ll! 15 

46 0 

29-90 

do 

1 .• 
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METEOROLOGICAL TABLE, 

By Mr. Cary, of the Strand, 
‘ For March 1816 . 


Days of 
Month. 

Thermometer. | 

Heighr of 
he Baiom. 
Inches. 

Q'3 w 
S'f E 

u ja' il 
f w w> 

« c 

0 c**" 

u £ 

£'a 

5 

a 

• 

j2 

§ 

*4. 

u . 

o 

Tj "w) * 
"ojz 

M 

Feb. 26 

37 

42 

36 

30*01 

7 

S7 

36 

49 

40 

29*60 

0 

28 

36 

40 

28 

•80 

27 

S9 

27 

37 

28 

*90 

20 

March 1 

28 

42 

40 

.90 

26 

2 

36 

43 

40 

*30 

0 

3 

38 

41 

38 

•23 

10 

4 

37 

47 

32 

•IS 

0 

5 

32 

46 

40 

•20 

14 

6 

38 

44 

40 

28*98 

0 

7 

40 

45 

39 

•99 

0 

s 

39 

42 

36 

29*00 

0 

9 

36 

40 

33 

•45 

0 

10 

33 

41 

32 

•73 

12 

# 11 

•40 

47 

47 

•80 

0 

12 

47 

51 

50 

•72 

0 

13 

46 

54 

47 

•70 

14 

14 

41 

56 

45 

•50 

15 

15 

47 

54 

30 

•40 

15 

16 

37 

46 

44 

•80 

22 

17 

37 

44 

40 

•50 

0 

18 

42 

50 

41 

•48 

10 

IS 

43 

45 

40 

•78 

26 

2C 

40 

46 

38 

•90 

29 

21 

42 

47 

39 

i30*06 

97 

S5 

43 

48 

40 

•10 

25 

22 

41 

46 

38 

•20 

97 

S4 

^ 38 

38 

37 

•22 

16 

3! 

i 38 

42 

40 

•0^ 

15 

2( 

i 40 

42 

38 

•12^ 

17 


i 
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Weather. 


Cloudy 

Rain 

Fair 

Fair 

Fair 

Rain 

Cloudy 

Showers with snow 

Fair 

Rain 

Rain 

Rain 

Snow 

Fair 

Rain 

Rain ■ 

Showery 

Stormy 

Storm) 

Fair 

Rain 

Shower V- 

Fair 

Fair 

Fair 

Fair 

Fair 

Cloudy . 

Cloudy 

Cloudy 


N.B. The Barometer** height is taken at one o’clock. 
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LI.. Ou llie Cosmogony of Moses. By Mr. Andrew Horn. 


To Mr. Tilldck. 


nr^ 


•— X he researche* of geology have at length obtaiucfl for 
the cosmogony of Moses that attcuiion which its intrinsic merit 
always demanded. The pages of the Pinloso))hic.'il Magazine have, 
for several months past been ocaaipietl by vaiions disquisitions 
upon the subject, particubuly respecting the incnning of the 
term day. Cut in noneof tliem, I conceixe, has the true sense 
been elicited, as designating eaeli (;f the sis successive periods of 
the Genesis. Dr. Prichard has indeed pointed out tiic trojiical 
sense in the term pf'riod ; but its particular apjdication in the 
cosmogony presents a diHicnlty which the figurative constnictioii 

cannot hy any means remove. Your correspondent F. C-s 

has taken advantage of this, and slated his objeelions in lan¬ 
guage sufficiently explicit to show his estimate of the (ionesis and 
its author. 

After being long engaged in a work iilastrativc of tl'.e Mo-.aic 
Cosmogonv, xxhith is neaily hnished, allow me to say, that tlie 
results ! hax^e obtained from my investigations difi’er niatcrianv 

• s.» *. 

fiom those • fail your cor.c'‘']mndents upon iliis subje. t. Ho'.x- 
ex'or. as I ag:ce xvith Dr. PiicharJ in his e^tinmtion of the Ge¬ 
nesis, before I od'er any ojiinion uj.'ori tlic import of the term 
day^ as tline u'«cci, i would ohscrxe. that idtlioiigh ‘ he do(|p;i 
not’ ‘‘ place the author of the Penr.i‘n'".e!'. in tin' rank of coni- 
tnon compiled of historical irag-.rn's, pos^cssc'd merely ol im- 
tura! intelligence,” he can have little disiiuiity in escaping iVorn 

tiu* dilennna, to which F. E-« iinagincs he has rediie'*d 

him, in pugo 18''- of your last number, if certain events re¬ 
corded in the Gene'’is are found to af,roe with xxbat inav be 
called unix^u’sal liaditioii, and s(»nn' o: tho'^e events never could 
liuve been conceived in any human iiiind without supcrnatuial 
intelligcuec, this unix’ersal coincidence must, therefore, be re¬ 
ferred to some eo'.ninon source. Ihit we are not to sujiposc 
Moses the first person to vviioin the communication was made. 
Obvious reasons might be urged, why this favour should have 
been granted to the great progenitor of mankind. The notion 
of a Icyimniig —that the ufifeersc once had no existejne, most 
assuredly, is neither a dictaTC of reason nor a physical dis-co- 
very. Now there ne\-cr wa‘' a f:ict, left to tradition, but what 
h is i)cen corrupted. Was it possible, then, that the Iraditionarv 
account of the origin of tlie world sliould during a progiess of 
,‘1000 years have escaped corruption ? When the facts, tlieic- 
foro, came to be recorded, they must have been so conupredj, 
Vol. 47. No. 210. v^/irin8It). Q that 
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that nothing less Uian inspiiation could have enabled iMoscs ar 
any other man to s-ejuirate truth from error, to supply what wa-* 
io-jt, and duly arrange the wlude. 

I presume that it is scarcely possible to obtain a just r*on- 

eeption of any detached part or lenn in the Genesis, without 
previously knowing the author’s principles. And this cannot 
well be attained ndthout some ac(|naintaiicc with the original 
language. ThofP in general who have poi-.M.ssed this rcciuisvte, 
riHve either twisU-d his expressions to conutc'finnee some proeon- 
toived hypothv'sis, or, taking a siij)cr(icial view of the cosmogony, 
j)roiiomicc(l the whole uuphilosophicai .'md velg.u-. Alter ina- 
lore invC'iigalMm, I do not hesitate to :-ay that the two grand 
j'iineiples of the ensmogony are a toms aa-l a Jihld. lh.'!‘ore \vc 
c in, therefore, u'certain the sense of flic wo.'d. tsv {doy), we 
o i^ht first to Csla!)!is]i the meani.jg of t!-(^ pre' ^ding term 
commonly trmishoed right. Tiom n eolkiriou of passages wheic- 
this word aiid its cognate terms ('ceitr, tlie mling idea is, evi- 
d.e’illy, that of ////'^Z/V//. The clixiiie //■'// for the existciice of 
the Anr ought, llu-retore, to be rendered JiCt a liuid ho *,” light 
being milv one of its properties. tlie tern //-//itr, so 

ffimous in the cosmogonies, aiul so ill delinotl iu the fivstematis 
}jhih>'Ojdiv of tin' (Ircck^, is to he tiaccci to tin* 

emtr) of tlie to-'inogonv. 

II is a vulgar ernir to suppose tfie sim was not ercat.-d ’m'l* 
the fo'/rth d iV, .Mrec, iloes not siv tiiat God ctadi'd, h.;: tha! 
^pnadi', formcxl, or eompleted the sun in tliis period. AccouLlng 
to tlie order of the narrative, the atomie masses of the earth ami 
celestial bodies were bronglit into existence before lher^‘///tr. 

Having premised the'C things, w-e are now jnepared to explain, 
a p irt of the Genc.sis which lias not a little pei)jlcxcd exposi¬ 
tors, ami will lead u'- to tlie true exjilanatioii (»t the term day, 
as tlic’re usisd. Our Cianmon vcisjon read-', ver. b : fJod di¬ 
vided tlie light from the d.sri.m .-.s.” jint d'-nkucss is no rcai 
being; ami it is an ahsuniity into wliicli Moses never could have 
fallen, to re{)r(‘ enl the Creatoi dividing things necessarily di- 
.stinct. Now the di'Ticulty is at once removed, by only .‘‘Upplying 
th.e word t-ofl/i, the anteceder.t with which the passage evi¬ 
dently stands eonnectod; thn-i li'eial'y, “ And God divided (^ihe 
(jiirtli) bi'iivt'in the ligiit and between the darkup'-s.” Ilenec'thr 
splieroidity of the tavtli is not only|^c intimated; but, as a globe 
cannot possibly have one hemisphere enlightened and tiic other 
daj k but by light proceeding from an opposite foeu', wc Iiave 
also a diiect proof that llie sun existed at lids period, and 
operated upon the earth by transmitting its Jluid or light htebly 
indeed at first, for it did not produce its full rffeet til! the 
fonrUi dav, tvJicu the Creator pronounced it “good,” or fit 

“to 
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to rej;ulate tiii'ies and seewons so that from thenceforward 
tJu-y be exactly calculated by its rcj^^ular influence upon 

the nu)tit)ns of the earth. 

Time is measured bv the motion of bodies ; and their velocitv 

• • 

]fs (juicivor or slower according to the diameter of the rotatory 
body, and the (juantitVioof force acting upon it. The planet 
Jiijjiter takes only about ten hours to perform one i evolution 
Tipon its axis, which comprises a morning and an evening, and 
astronomers ca]l this a day. The moon, again, employs about 
j GOO hours in making one rotation upon her axis, comprising 
al^o a morning and an evening, and this period is denomi- 
n!it<‘d a day. Hence also, in the phraseologv of Moses, the term 
i/f/7/, in each of the successive periods of tiie Genesis, properly 
<lcnote>. rj//e rotation of the earth upon its axis, without any re¬ 
gard to the length or duration of the time; for, as tire motions 
'jf our earth have been from the first moment dependent ujmn 
thesmi, its ir.llncnce upon tliecaith was at fipst extremely weak. 
Hence the diiinml rotation of the earth and progress in its orbit 
were then inconceivably slow : but the velocity of both motions 
griidually increased till tlie end of the fourth day, when the sim 
was perfected. The space of time, therefore, in each of the four 
first dai/i or revfdiitions of the earth was of ‘unujunte length, and 
each li.ul an evening mid a morning’* Hence these revolutions 
were true ^alar days: but every pci iod or day diifored from another; 
because the rotatory velocity of the eaith was continually uc- 
ciieratcil from the first moment till the end of the Jour I h da 
The ({uantity of time therefore, or duration of any one precet 
iiig minute, or hour, was greater than any that succeeded ; so 
that the fiibt minute <A' t!ie first day may liave been cijual, in 
duration or leiigtli of time, to a montli or a vear, comjiarcd with 
the last uiiiiute ol the fourth day, the r<)tato«'y velocity in this 
ininaite being so much unickcr. Thus it is evident that the 
four fir^t (lavs or rotations of the earth wore periods that uif- 
lored in their length, and their duiation is indejinite. 

1 am. sir, 

Your very obedient .servant, 

V/vroinbc, Ajail 9, Andrfav Horn. 


LII. Briej' Remarks o^ome indigenous Roses. By 
M. J. WiM H, iiAty. of Newcastle. 

To Mr, Tilloch, 

Sin, — X'liouGH of late years the study of botany appears to 
Ii.ivc given way in a great measure to the more novel pursuits of 

Q 2 mineralogy 
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mineralogy and geology; yet I trust that a few short observa* 
tions on several Roses, natives of the north of England, may still 
be acceptable to a few of your readers, particularly as numerous 
doubts and difficulties are entertained by the most skilful bo¬ 
tanists of the age respecting many species or varieties of this 
elegant and interesting but intricate genus. 

Sir, 

Your obedient servant, 

Newcastle, March 2-1, 1816. ^ M. J. WlNCH. 

No. 1. Rosa spinosusima. Willd. Sp. PI. 2. 1067. FI. Brit. 2. 
63.7. Eng. Bot. 187* 

R. pimpinelii/blia. Syst. Nat. ed. 10. 10G2. 

Flower-stalks smooth, fruit black. 

On the sands of the sea-shore and in the alpine valleys 
of Teesdale. 

Tlie Burnet-leaved rose is a shrub of very lunnhle growth, 
but rises to a tall bush in hedges and woods near this 
place.—^Thc hgurc in English Botany is well delineated; 
but the fruit should have been almost black, to distin¬ 
guish it more clearly from the next species. 

No.2. Rosa rubella. Eng. Bot. 2521. 

R. spinosissima, var. 3. With, vol.2. p. 465.—-var. S, 
Martyn’s Miller’s Gardener’s Dictionary. 

R. pimpinellfolia, Hort. Cantab, ed. 7. p. 15-1.? 

Flower-stalks bristly, fruit scarlet. 

This pretty rose, which is certainly very distinct from 
the preceding, occurs sparingly mixed with it on the 
sea-bcach near Shields Law in the county of Durham. 
It appears to have been first noticed by a Mr. Atkin¬ 
son, and transmitted to the late Dr. Withering from 
Landscall Haws in Lancashire, where .several acres of 
land are covered by this highly ornamental shrub. Is 
not this called R. pimpintUfolia in some honmie 
gardens,, and by the nursery-men in the vicinity of 
London ? 

No. 3. Rosa involuta, FI. Brit. 3. 1398. Eng. Bot. 2068. 

Fruit and flower-stalks very prickly. 

Hescmbles R. spinosissima'^ts manner of growth; atnl 
in the shade rises to a VH shrub.—In Heaton Dean 
below Benton Bridge, Northumberland. Rare. 

No. 4, Rosa ariwnsis. Willd. Sp. PI, 2.1066. FI. Brit. 2. 538. 
Eng. Bot. 188. 

In hedges and woods east of Newcastle frequent, generally 
bearing its flowers single (see var. 2. Hudson and 

Withering) T 
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W’itliering), not clustered as represented in English 
Ilotanv, 

No.5. Rosa viliosa. Willd. Sp. PI. 2. 1069. FI. Brit. 2. 53S. 
Eng. Bot. 583. 

Sowcrhy’s drawing is a good representation of the flower 
of this rose, as it mav be observed in the rieli countrv 
about Darlington. Near Newcastle the !>hrnb becomes 
less luxuriant, and the })ctals are of a deeper hue. 

No, 6. Ixosa molMs. Eng. ]h)t. 24.'>9. 

R. viliosa. ninllisiima. Willd. Sp, PI. 2. 1070. FI. 
Brit. 2. 538. 

Rosa splveslris folio niolliter hirsuto, - fructu rotnndo 
glabro, calyee et pediculo liispidis. Dali in Dill, Baii 
Syii. 478. 

When /?. viliosa grows on sterile soil or in a bleak si¬ 
tuation, it assumes the stunted habit and full rod flower 
of the specimen figured by Sowciby, and mentioned 
by Dillcniiis. This 1 consider as nothing but a variety 
of the preceding species. Near Newcastle it is ex¬ 
tremely common, its fruit varying from perfect smooth¬ 
ness to a considerable degree of roughness, and the 
bush altering iti mode of growth according to soil ami 
exposure. 

No. 7. Rosa iommlosa. FI. Brit. 2. 539. Eng. Bot. 990. 

This rose, which is by no means rare in the north, ajji 
forms one of the chief oniamcnis of the woods 
liedgcs south-w'est from Newcastle, appears to be ilii 
understood by the Swedish botanists. Tlie figure in 
English Botany represents the plant as flourishing in 
tlie s«)iitb of England, and even about Darlington; but 
stirely the prickles arc too much hooked.—With us the 
shrub is less robust, its fruit smaller, and petals of a 
darker led. 

No. S. Rosa n/Hginosa. Willd. Sp. PI. 2. 1073. FI. Brit. 2. 
540. Eug. Bot. 991. 

Though the sw'cct-briar may occasionally be met with on 
our ballast bills or in hedges, I suspect it is not indige¬ 
nous in these places, but ha.s been imported from the 
south of England iu one instance, and carried from 
gardens by birds i^hc other,—the chalk-hills of Sur¬ 
rey, Kent, &c. appearing to be the original habitat of 
the Eglantine. 

No. 9. Rosa scabrlusnda. Eng. Rot. 1396. 

Rosa sp. Winch. Guide, vol. I. 48. vol. 2. pref. 5. 

Calyx permanent j fruit globose, bristly, 

Var, B, Fruit smooth. 
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In woods and hcdf^es about Newcastle frequent. The 
buds of this species are peculiaily hmulsoirie when 
sufficiently expanded to show the l>ri;^ht-vcd tints with 
which tlie ontci c<l(>e of tlie wi.ite petals is maiked. 
No. 10. Rosa ennina. Willd. 8p. PI. 2. 1077. FI. Brit. 2. 540. 
Eng. Bot. 992. ^ 

In liedges common. 

No. 11. Rosa gluiH’iphyUa, Species Nova. 

Calyx peruiaiienr; fruit ovate, srnoolli. Leaflets ovate 
pointed, do dily .serrated, glaucous ; prickles hookerl. 

This is a much •'ienderer, though less trailing’ briar than 
the foie^oinc : its flowers arc jiale pink, generally in 
pairs or single, and its fruit large. From R. canina 
it further difl'ers in habit by not bavin,i young shoots 
p])routing beyond the blossom.s, so as to give them the 
.nppeaianee of being axillai}'. To a rose named 
R. sculiiiVia by Acliarius In the Stockholm Trans¬ 
actions it seems more nearly allied than even to R.ca~ 
nhia; but differs in ib.e triiit being o\aie, not globu¬ 
lar, and lt>t' .segments of its calyx le.ss divided. This 
.was sent me by Dr. •‘'■wartz, \\ith tlie following re¬ 
mark: “ R . canina prorit/ia, sed Jniclvs subiotun~ 
dus ef (h'ulei rn iiotes.'^ I make no doubt the former 
has been {-’'ren overlooked as a variety of the Dog 
Bose ; it also resemble.^ /?. cre^ia of Engli.sh Botany, 
t. 2.‘U)7, but differs in many points, besides having 
smooth, not downy leaves. By Mr. Wooth, a gentle¬ 
man uiio has pairl particular attention to thi.s genus, 
1 am liStewi^c assuied they arc distinct. 

,\o. 12. Ro'-a dutiK'tdrtiiu. Eng. Bot. 2.>79. 

In a hedge on 1 liars-goose Quay i.elow Gateshead, pro¬ 
bably brougl.i thcic with ballast from the south of 
Euglaml. This rose is aecma cly delineated in Eng¬ 
lish Botany, hut the calyx is long permanent on fhc 
fruit. No doubt can exist of its being dilTeicnt from 
every other Biiti'-li specic.s Like R. canhut it fre- 
(jucnllv t’nows out long leading shoots which soon 
overtop the bunches of flowcr.s. 

No. IfL AVo / fi hi. Willd, Sp. PI. 2. 1030. 

Natmalized in a wood by tl^ync, above Hcbbuni Quay, 
Durham, 
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Llll. On Dr, Murray’s Opposition to Professor Prevost’s 
Theory of Radiant Caloric ; on Electrical Phcenomena, and 
on Sir H. Daw’s Safe Lamp. 

To Mr. Tilloch. 

Sir,— . Murray has opposed the theory of Provost on 
Kadiaiit Hear. lit* (Dr. M.) says that the polished metaUiv 
aurfaec of the oaiiDter eontainiiif; a freezing n.ixture, when 
placed in the focus of a mirror, oj)j)osii)^ another lioldini*' a thci - 
uiometer,s!:v)idcl ^/c/;rrvs’ the teiuj'oratuie more titan the llackened 
• ide of tlte t".mister,'if tiiis theorv ho true; Imtthat the contrtiiy 
i. t!ic filCt. 

it is aeeepti.-d that a hlaelioncd sukIico radi.itcs heat more 
e:,piously than when the nicUilhr*. surface uuinipaired ; ana >•- 
■s iui’orrod hv the l)ceri)r Irom tins cireiniistauee, that lieat la- 
(iiatiufj in jtjre.ilcr tjuai.tity fioin the canister hy ini'ans of tlic 
hdack surface,should coin])e[}satc more largelytiiau the nncovcK'd 
ir.ijfacc for the !oss (d‘tcinjjcraturc sustained bytlie thermometej 
in the opposiinr rclleetor. Exjicrlmcnt, however, loaches that 
the thermometer is loss depressed hy the clean metallic than the 
painted surface, i. p, there is a greater decrement of temperature 
Ijv the dark surface llian hv that which has an unclouded lustre. 

It must however he admitted, that the various colours ah.-iOrb 
lieat differentIv; hiaek b.ufuccs exceeding them in this respect, 
ihmcc vrhite unj^oli'-hcd surfaces ahsorl) heat slower than 
that arc hlackened. The decrement of temperature may b&lrc- 
eonnted for hy jucsmniug- Unit t'le hveilities of absorption are 
in a more exalted ratio thmi the powers of ratliaiion. 

Mr, MAi.Khj, an Ehctricol Pthvnoineno. 

Yonr iudcfaligahlo corr'’sp()n('ient !Mr. Y’., among his (ju^ta- 
tions, refers to some experiments wtiicJi th) not tend to snjiport tlie 
views of which he I*- the advocate, ^\dtcll icjiieous vapour, it is 
stated, passe.s througii an ignited porcelain tnhe (lined with char¬ 
coal), liydroi^en is tornu-d. This ix ?wl the case —A mixture of ear- 
bouic acid and hydrogen, as might he nalundly expected, passes 
over into the recipient, hydro-carioiialc. It is dilhcult 

to believe that jmre (nrvonic add can be obtiiiucd bv passing 
r-tcam tlnoiigh a tube lined witii carbon.itc barytes. But grant 
it true, I can conceive tln^ the quanlum of heat employed may 
serve to detach cr;’‘('o/.’h: add gro from the car'.ioaaie'ba. vies, and 
that this aeriform fluid may be found in the invcited ves-el on 
the pueuinatie cistern — no donlit in company \^llh aipieous 
vapour—^'riiat carbonic acid gas is formed in /y/./.o/./Zcf/ijuantity 
from a limited portion of carbonate barytes is increddle. iMr, 
Walker iniglit as well adduce the experiment as a proof-that 

Q 4 water 
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water was partly if not wholly csarboiufe acid gha«. The hKcd air 
being disf^ed from the barytesj the water will nnite with the 
earth and^orm a hydrate. In introducing the cxpcsrilment of 
Sir H, Eiavy, your correspondent seems not aware of that of 
Dobereiner of Jena. The tbnner 4{.^tinguished chemist in elec¬ 
trifying too great a j^rtion of mercury did not succed iniiBnal- 
ganiating it: but ^i^J|f%f a piece with that of Dobereiner. The 
latter, by using tt ’minute portion of mercury in contact with 
water, and submitting it to the action of Voltaic electricity, found 
oxygen developed at the positive wire, while no hydrogen evolved 
at the negative extremity; but the fluidity of the mercury was 
arrested, and a solid amalgam formed; and amalgam when 
^ubmitted to lieai ga\’C ofi Az/rfrog-en, while tl^^ercury resumed 
its form. This would ltw>k as if hydrogen was a metal 
dissolved in caloric, and illustrates the electrization of ammonia 
associated with rnerenry—whiclupha'iioincnon admits of an easy 
solution, if we admit nitrogen to be a compound of oxjgen and 
hydrogen, of winch I see no cause to doubt. I arn not pre¬ 
pared to say that amalgamation with mercury is conclusive on 
the question of metallization—the experinzents of Crosse would 
lead us to doubt it. 

Sir Humph R.Y Davy’s Safe-lamp. 

I am happ}' in adding my complete conviction of the perfect 
safety of this invaluable discovery. It cannot be over-rated. 

triumphs of humanity in tliis lu'^taiice are complete, and 
wSriaud in grateful reminiscence the name of Davy, , 

On Thursday (2Stli ultimo) I {lesccndc<l the “ William” Pit 
here, in company wdth that enlightened pr.actical miner Mr. 
Peelc, when Sir II. Davy’s safe-lamp was put to the severest 
jjroof, in a recess of the most dangerous workings of the mine, 
and wdiere a candle wmuhl have proved ccrtiiin destruction. We 
only wanted the presence of Sir Humphry to have shared in our 
admiration of the imposing spectacle. The flame of the lamp 
was first capt with a blueish flame, a lambent liglit was then 
seen playing izi the cylinder, and the flame of the fire-damp af¬ 
terwards enlarging filled the wdiole wire-gauze. For some time 
the flame of the wick could be discerned within the lucid at- 
inosphere of fire-damp, and then the whole was yahnly extin- 
guished. More brilliant results thrfiends of humanity could 
scarcely have dared to hope for. S^mistry is put to the blush. 
Independent of experiments which 1 had nmelf made with the 
safe-lamp, I placed implicit reliance on the manipulations of 
this illustrious chemist;—my confidence has not been shaken, 
nor have my ejcpecttitions been deceived; and iiiy conviction is 
now absolute. 
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As Sir H. Davy, had recommended that the wire cylinder 
should he oiled when not in use, to preserve from oxidation, it 
was of importance to ascertain whether, should the flame of the 
firc-dai|p) from its inteusity' set fire to the oil on the internal 
surface, it might not, by possibility, conimunicate with that 
on thU exterior. For this purpose I obs^^,with paphtha on 
both sides a centraj portion of wre-gwii^'^ontainin^^ 3,000 
meshes to the square inch, and having ignited this on one side, 
I found it did not communicate with that of the other, nor to 
alcohol, ether, or sulphuret of carbon applied by means of a 
camel hair pencil. I find I can even burn alcohol on each side, 
separated only by the fine open curtain of wdre-gauzc, without 
the flames “ mjnj^mg into one,” and this is beautifully illus¬ 
trated fronj different colours being imparted to flaming alcohol 
by nitrates, copper, and .strontites. My experiments with in¬ 
flammable gases led to «iniilar results. 

I could not, by means of the l>lowj)ipe, force flame Uirough 
thi.s plexus, even when rod hot, to fire ether applied by a pencil 
to the opposite side. I need not insist on the varied experiments 
I instituted. The application of wire-gauze to cut off the com¬ 
munication of flame is as extensive as the necessities and con¬ 
veniences of life. Enveloped in a mantle of vviie-gauze lined 
with woollen, we may nin the gauntlet of flame, and defy its 
power. 

Imprisoned in the cxliiKler of wfre-ganze the captive fire¬ 
damp possesses no cause for altirm, exhibiting to tlie astoiiish||^ 
eye an impressive and iieautiful pha'iiomenon. 

I am respectfully, sir. 

Very obediently yours, 

Whlteliaven, April 2, IQIO. J, MoitllAY. 


LIV. Description of the Menagerie nt Schconlrnnn in Austria. 
}iy M. Maucel i>e iJjiiiRJEs*. 

Tut? menagerie of Scliccnbriuin is the most extensive in Europe. 
All the animals vvliieh it contains are separated from each other, 
and have a comniodifuis a‘-ylum agaimst tlie severity of the 
weather, and abundance of space for exercise. It is in the valleys 
of the fine park of SchambrjUnn that the dens or cages are to be 
seen for the various animals. The extremity of these rows of 
cage.s is merely closed with an iron gate, and tlte public have 
therefore a full view of ;dl the ainmals in the menagerie. All of 
'them have every thing they want beside them. Thus they have 

* /tanates des Arts et Mamfaziura, tumc Iv. p. 248. 
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Vv'atcr In which to bathe, a thick shade to screen them from 
the sun, as well as an open field in .which thc*y may enjoy its 
lilVS. 

Several very rare animals have lived in the mei^erie of 
Schoenlnimn: but We shall only mstance at present the wld ox of 
Trans)Ivania, knos^to naturalists by the name of uurvik^ {Bos 
urtf-s), a species fb^pffkable for the crest qr jiiane it presents on 
its back. The aurochs is now an almos| extinct breed, and it is 
only in Lithuania that it is to be met with: it should seem as 


it' this species had been very alumdant in the forests of that plirt 
of Europe, as well as in those of Hungary. Thu*;, as wc have had 
ccca.sion to r>hscrve in the living state t^|J^^aninial de''ignated 
by Aristotle as tlie homsos^ and which th^'^odenis had ['arti- 
cnlarly distinguished by the name of t/7/ro</iv and bos 'ivv\; we 
thought that the description of an animal so rare might be 
intcre.sting to naturalists. Wc have therefore been iiuhioed to 
publish tlie following observations, which we had collected re¬ 
specting an animal tliat naturalists have so seidoiu seen. This 
dc'Ciiptioa niight also have a high degree of interest, since the 


hones of the same individual wliich wc have scon living, are de¬ 


posited in the Natural History Museum at Paris. 

'Pile aurochs, or wild ox of the north of Europe, is a species 


kv.own since the time of Ari^^totle, who alone of all the Greeks 


has left us a detailed de'.cription, in designating them under the 
name of hnnasos. While thus designating the aurochs, tlie 
jP^oniuns called it mouapns, and it seems tl’.at it was still 
known under the uanio of monops, of vionetos, and of monapos. 
As, siihsecjuently, various Latin authors have erroneously distin¬ 
guished tw'O kinds of wild oxen, some modern*:, thinking they 
riisciwcred the second species in the Ihon, have tlmught that the 
.GrcAi expression hovasos was a translation of the Cclto- 
Sevthian word wos/iias, formed of the article as and the 
Sclavonic word ivinmij, w'hieh signifies perfume. Thus, as 
Aristotle observed that tiic bonasos was called hv the Paonians 


m(j7inpos; this latter word has been deri\ed from monapiix, signi¬ 
fying having a thick mane. It is evident that all tliese etymo¬ 
logies may he well founded, since the aurochs exhale.s a very 
pereeptilj'c smell of inusli, and presents a thick mane; but they 
are fir from proving tlm opiiii(m vvhieli is souglitto be drawn. 
The description given by Ai isto^le of th>| is too de- 

tailetl to permit us to quote it entirely; hqt we shall give the 
principal Iwads of it; “ The si/e of the aurochs is that of a bull, 
but shorter and thicker than the ox. Its skin is so large that 
it mav serve .'is a bo<l for seven persons. Its mane is covered 
with softer and longer hairs than that of the horse. The brea.st 
of the Imasos is fav/n-colourcd, anji is of^tted^ish 

gray. 
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gi*ay, nnd falls over the eyes and shoulders. The hair of the lovvrr 
part or belly is darker, and like wool.” Its feet are cloven, and 
the teeth as well as the interior parts are similar to those of the 
ox. The arrangement which Aristotle gives to the horns of the 
aurochs —of being folded aii^ bent over ettcH other in such a way 
thatiliey cannot strike—is a peculiarity individual which 
Aristotle had beft)re him; and which mull 4 )bavp been correct,for 
he repeats the description tw'ice. We know however that this 
character can scarcely he regarded as constant, since it varies in 
the same individual. -Lastly, he assigns to each horn the size 
of a palm or upwards. 

With the exceptiidn of the fable which Aristotle relates on the 
subject of the excjcemenls of the aurochs', and which Pliny and 
^dillian have carefully preserved, the description of this great na¬ 
turalist is distinct ami clear. Finallv, he assigns Pa'onia as the 
country of the I'ouasvf, and savs that it isihahits Mount Mena- 
plus, which separates Pasonia from Media. Plinv, in afterwards 
copying the description of Aristotle, does not endeavour to as¬ 
certain what animal could he the loi/asos of the Greek naturalist; 
he merely ctnitcnls himself with saying: “ Trudunt in Pajonia 
feram, quae honasus vocatur, equina juha, cpptera iauro similem, 
cornihus ita in se flcxis ut non sint utilia piignae; quapropter 
fuga sibi niixiliaii reddeutem in ea fninim interdum ct triuin 
jugeruni longitudinc: ciijus contactus so<pieiUos ut ignis alicjuis 
amburat.” Hitlierto Pliny only spcciks of one species of wild 
ox, as well as Aiistotlc; hut in other [)1 :k’cs Ik* designates t'tlio, 
since he says: “ Juluilos b'isonics cxcelleiiliquc vi et vclocitate 
uros quibu-s impcrltnm vulgus buhalorum nomeik imponit.” He 
also returns to those two species of oxen ; and observes that the 
Greeks had not experienced the medical properties of the wild 
oxen or hisons, with which the forests of India are filled. Plin. 
Hist. Nat. c. 28. ^ 

Soliiius in eojjying the Latin naturalist also distinguishes two 
kinds of wild oxeu; and he asserts that in the forests of Hyr- 
cania the bisojif are very common as well as the wrw?, and that 
these are the oxen distinguished by the vulgar under tlie name of 
bubalus, Oppian speaks of the bonaws in a manner as inexact 
as Pausanias, who,-in describing the bulls exhii>ited in the spec¬ 
tacles at Rome, does not give the name of bona\Oi^ but rather 
bisony making it come froin Pseonia, the country of the former, 
as Aristotle had observed. 

Caesar, always accurate in his details, has deeribed the hong.sm 
of Aristotle by the name of mvs. But he has described only 
one species of wild bull which he had observed in the forests of 
liyreania. This animal, he says, is very large, having the eo- 
' lour. 
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lour, stature, and carriage of a bull t their strength and agility 
are also, as he says, extreme 

Virgil in bis (icorgics, like Julius Caesar in his Commentaries, 
makes mention of only one species of wild ox, which he also 
calls urus. 

In the second bo^^f hi^; Georgies we find the followings pas«> 
sage: ■■ ■ ] 

Teuenda* sippes etiatn, dt pc-rufs omm tenendum est, 
i’riKcipue diun irons tcncwi iinpruamsipie labortim; 

('ui, super indi,;;nas sulcinque putentem, 

Sylvestres uri assiUu^, caprexque sequuecs 


liluiiuiit.” 




. lib. ii. V. 371. 




In his third book he returns to the subject V 


" Tempore non alio dieunt regiunibus iilis 
Quiiihirns ud sacra bnves Jiinonis, et uris 
laiparibus ductos alta ad doimria curriis." 

Gear. lib. ill. vcr. 5.?!. 

Seneca and Martial distinguished, like Pliny^ two species of 
wild oxen: ^ ^ 

Tibi dant variai peqj^ra tigres, 

Tibi viiiosi tergn bisanteSf 
Latisque feri coinibus urij* 

Senec. Hyppof. 

Illi gessit atrox bubalus atque hison.*\ 

V ■ ' Maiitiat.. 

•‘‘As Pliny had already designated the honasos of Aristotle by 
the name of bubalus^ it is evident that Martial had 'Pliny in his 
eye. 

Thus'the ancients, with the exception of Caesar and Aristotle, 
distinguished two kinds of wild oxen, vvliich the moderns have 
endeavoured to trace ; but the inquiry has led most of our mo¬ 
dern naturalists to think that the oxen with humps on the 
shoulders w'ere of the same race with the aurochs^ and tliat all 
oxen with or without humps came from the wild ox of Lithuania. 
Gc'vsncr was the first modern naturalist who distinguished the 
bison of the ancients from the vrus ; and bis opinion in addition 
to ButTon’s has rendered thjgdifficulties on tfie subject more in¬ 
tricate. It is important, in short, to know if,|he bisons of the 
ancients were the same species with the bo/^os of Aristotle, 
and if the oxen of the new continent, called improperly bisons^ 
belong also to the same race. I^astly, if the domestic oxen came 


* Lib. vi. 26. The edition of Julius Cipsnr, by Clarke, printed at 
London in 1713, gives a very large figure to the uitnKhx, hut it U vn v in. 

rtVi-_, _, <•'_I_ _ , iV .I 


a' c urate. The neck and fore legs are by far loo d>Prt,.mu(J. 
purl is by far too broad. , ^ 


iiUcnor 


ffoiq 
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from tbe wiki oxen of Pseonia anil Lithuania, or father from 
another primitive stock. The most illustrious naturalist of our 
days.{Buffon) endeavours to throw light on these delicate ques¬ 
tions, without doing so, however, in the most satisfiictory man¬ 
ner, Messrs. Cuvier, Laci^plide, and Geql^oy have together 
'iiearly^et the matter at rest., Tt results observations; 

1, That it appears very clear that the%«0^i of Aristotle is 
the same animal with ,j,he urus of JuliusXrBsar, and that the 
lisoji of the Romans ie .this very bmasos, to which the a[>pella- 
tion of buhahis has also been given. ’ 

2. That the ox with the hunch of the new;continent, named 
improperly Imon^ species of ox which has nothing in com¬ 
mon with the bofia0i of'Aristotle, who does not seem to have 
known the ox with^lie hunch. Besides,^f Aristotle had known 
an ox witli a hunch, he would not have asserted in the same place 
where he s|»eiiks of the L’dimios, that the camel was the only 
quadruped whicli had a himch on the back. 

3..That we ought to acknowledge the zebra as the source 
of our race of domestic oxen, rather than the aurochs, which 
differs from the former by characters which it is not usual for 
nature to vary,, 

4. That the name of urus, applied by Julius Ctesar to the ani¬ 
mal just described, might be a name originally German, as Al- 
drovandus And Gessner haA'e already imagined; and this opinion 
appears to us much more probable than that of Macrohius, 
who regarded'the name of urus as a French word. In fact, 
Germans still designate the urm by the name of auer~ocks, wafa~ 
Qcks, and z<r-ocAi, wliich signifies properly wild ox, or ox of the 
forests. Those who are familiar with the German language 
knoAV how easy it is to imagine that the varieties in pronuncia¬ 
tion adopted in Germany iniglit have changed the word urus 
into aurochs ; the fact is, the former is merely a softer pronun¬ 
ciation of the word. Servius explains the Avoid urus in a man¬ 
ner much more learned; and he derives it from the Greek word 
•go;, Avliich signifies mountain, 

Dsscriptton,).of the Aurochs or Bos Urus, 

The size, of the frocks does npl' much surpass that of our 
largest-sized domestic oxen: but its’form is much thicker and 
squatter. This .thickness is the more remarkable when wq 
compare it with the anterior part of the body of the urus, AA'hich 
is much broader. This greater breadth is particularly remark¬ 
able ill the legs. But their larger size seems to depend merely 
on the muscles; fur in the skeletons of the variou&jspecies wk 
do not remark any very marked differences. 
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1’be shape or eontoiu s are ,rugged, and not soft or round lika 
those of tJre <lomestJe ox, arid all its limbs strongly indicate in 
some measure its savage nature and great strength. The thick 
and woolly mane which covers all liie anterior part of the bodv 
of the aurochif and the thick, ward which hangs below.*^® chin, 
give it a wild air'^^^h the ib'temeness of its star^ ipid its 
soinbie and grave‘cit^MN'nUncle render still more striking. 

The head of th&%iriichs is vefy almost 

‘‘([iiare. In its greatest breadth it eleven inches five 

lines, while its greatest length is Is inches.' If we compare tlie 
breadtlj of thif head dr ouf domestic oxen with that of the 
auroff/s, we find that they are nearly-jas The forehead 

of the atirochi is al^o broader than it id hi||b^gHd it is- full and 
iwoln, but less so tharjyjfhat of the h^ffolo. 

This last character is even particular enough to enable ns 
easily to distinguish this species fioift tfi'at of our domestic oxen, 
which have their forehead flat and if little concave. This dis¬ 
position of the forehead with that of the hefrhs separates those 
two species; thus the horns of the %'jrvclis ar^ not placed on 
the same level with, the upper line of j|jbe fpt^iead, but rather 
below, so that tliejr form with tlu^inc or tile fpreliead an acute 
aiigie. The horns of the commiWdx are on tlib contrary iiiore 
elevated than tlie line of the forehead, so that they Iona with 
it an almost olituse angle. As to the plan of the occiput, it Is 
quadrangular in the domestic os, while it is semicircular in 
tlic aurochs, ... v 

’The salient angle of the interorbitary arcade form.s in the au¬ 
rochs a marked jrromineni^h of two inches, Mrich is very con- 
• iderable. The anterior of the head of the tire part wiiere 
the nostrils aic placed, is singularly flat au<b square in Ihl.j 
species. This flatness is not found in any other .species, an.-l 
M*eius to be a character peculiarly inlierent to the latter, 'i’iie 
nostrils of the aurochs have this particularity, that they form 
iklinost a perfect circle ; whereas those of the Ivffalo and do¬ 
mestic ox arc decidedly oval, As^o the black skin of the nostrils, 
it is thick and solid, and forms a thick flap. 

The head of the aurochs is very hair)^' and it is particularly 
under the chin that it prel^^ a thick and^^casionally a lovig 
beard. Tiie ears of this ^^cies of ox j^e ihort, hairy, and 
placed behind above the horns. As to >norus, as their di- 
lection is subject to vary, and as the sainenndividual presents 
them sometimes in opposite directions,'wc shall not stop to de¬ 
scribe them.. We shall content ourselves with observing hcre?- 
that tfiii direction is never from front to back, as in the buffalo 
for iustanye i besides, in tfii? species they arc thick and broad, 

^ but / 
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but fibort; this is not the case always in the races of our do- 
luestie oxen; for instance, in the varieties of the oxen of Huri- 
gary> and even of Romania, which have ven long horns. 

The urus has a broad but short neck, and we do not see tliat 
the skin ever forms numerous i|n4‘pendcnt folds, ns observed in 
the domestic ox, and in the;greater.'the species of 
this gemis. It is generally Very hairy an^^i^Seted with a thick 
inane, which always becomes thicker toivarth "the lower part. 
It is this mane which has-made; tlijs species be, confounded by 
several naturalists with the i/Voa'dl^ the new continent, w'hich 
secMiis to have a mane still mojrc abimda'pt, ,.j 

The form of t^,|t^dy of the aurochs is generally thicker than 
t'liat of the d<nnestip''^enj"-audits'body is also much more hairy, 
p-articularly in the fdre pg.rts and on the^ack. The hairs are 
generally very long and very thick. Finally, tlie aurochs has 
fourteen pair of ribs, while vye ohscive but thirteen in all the 
other species of oxcii^. 

The legs of the vHu are short and thick, particularly the fore 
legs ; tliey are also covered with long and numerous hairs; the 
lect ure cloven and the hoofs are short, but strong and 

tliick; as to the, felii^cks, thcw, arc fdiig and' placed above the 
hoofs. From the directipn of twSe fetlocks they almost touch the 
grfjimd : tiiose of tlie fore feet are shorter and more square than 
those of the hind feetj which are longer, but also not .so broad. 

The tail of the aurochs scarcely reaches half down the thigh; 
hut tlie hair which confers it touches the ground: it is tufted, and. 
tf’.c hair is long and thick. ^ 

The breast of the aurochs which wie ' saw, was of a reddish 
1‘rown, or of a Sull fawn colour, and almost of one tint: the 
l;air of the bodjT^ as well as the mane which covered the whole 
of the neck and part of the shoulders, had not that grayish 
tinge wliich Aristotle inakes one of the characters of the liutasos. 
The hair of the urus ia .not.shqrt ami frizzled, but, on the con¬ 
trary, long and straight? and U| the individual just mentioned 
it is of a generally uniform colour. 

The aurosks presents^ therefore, as its chief characters: a face 
very flat, the forehead Slightly swoln. the horns placed below 
the line of the occfpiH, and the into^^ltary arcade very salient r 
Lastly, a thick mane ai^fourteen paJ/.of ribs. The characters 
presented by the occiput pf being arranged in a semicircle, and 
of forming an obtuse with lhe:/orc1iead, are also etpiallv 

important, and may verjnclearly serve' for the distinction of this 
specie.s. '' *'■ 

"I’lic dimensions of the aurochs are aii follow: 


Length following the ci^ryature of the back, nine feet three 

inches,^ I; ^ 



256 ^ Description of the Meniigerie 

Length from the orbit to tlie anus, seven feet seven inches. 
Height taken^at the highest point of the back, five, feet nine 
inches, ' , 

Length of the head, one foot ten inches* * 

Breath, one foot four ., ; . ' 

Length from.tfef^eiaity;^f me'nostri^^to the extfehwty of 
the eye, oiiefoqtl?#M'’*-’. 

From the extr^iimy-.bf tlm^^#|b*,||^,rOQf%f the horns, five 
inches. ' " \- 

Breadth of th,evhb|m^|aki(ji^\][!^ir|) foiyyiiiiches. 


Length of 
foot five incbes,*^ 

Height froiii'lhe^hi^^of^ 
vatures to tte "mOst, wvWtiei 
inches. 


.-fc i». 


•*4M 

S'-.,. ^ 


P*ipide tami obKtjuely, ore 

|e different cur- 
five feet nine 

■v^"V 

before, two feet 


feet five inches. 


Space between tf 
eight inches,’.' , v 

Height from the foiii fom 0 
Height fripm-the fore feet t"’o f^^*- 

inches. 

Height from thelffind 



®ne of the bod’*, 




utec 

two feet sex'en inefii^, f 

Length of the one foot eig^afi^l^s. 
Length of the ta^rour feet. 


We may refer to the aurochs the and figures un¬ 
der mentioned. ' / 

1. The species wliicU . ^i stotle ifcslt'iljed by*' the name (f 

lo7Wsns\ , '■ ■ ■' ^ ■ ' 

2. The species of oxen deseribed ^y ^lfee^jbeVs hv the name:, 
of monapos, monepf^ and 

3. The pXen des<^i)ed by Pliny, | 
luhaliis, aifd bison, p well as ali;^i 
authors c^led by tfroe names.^\| 
the aiirocHs the species whicli^ft^^ 
the name of bitlalus, which islBIthl 

4. Tfic, rim? of iulius,^C»Si^T and 

5. The figures of Aldro^uly^O-^ , ^ 

scarcely refer to the 'v|lich j^^tvjes of the urus. 

As to Johnston, as he h:i^lw^ptcd of certain Latin 

autliors in diitiugui||lhi^ liie twa,.s3ltjev^ wild oxen, he has 
also ^ven drawings of them, he has given the 

bonasos $ .ax\A in plat^^ xid^the rzr&'^lftKese^two figures were 
accuratg^ they woutd certain^,.indicate' two very different anU* 
mals; but'‘when wo consider the little credit which Johnston dc-' 
serves, we caniKit refer to them with .propriety. 

- ’ .. ' '.e ;0:, The 


of lo?t.Q$}is, 
["^i^'itie ancient Latin 
Ih’^^t^ndt 'eonfound with 
[t^fhiive described by 
XpJ^fdo, 

i.that w'c can 
of the urus, 
certain Latin 
wild oxen, he has 

A>‘ 
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6. The ox figured t]^e Commentaries of Sigismond DTfei*^^ 
b^ittein; 

7^ The ox represented by Anthony Wied in the Map of Mus- 

^ 

8. The ox represented brge edition of JuKus Caesar 

published at London Jiy ,lnr?!d^^^fe the feet are rci, 

presemed by % too of the body. 

‘^^'%)^zub€r^%ubr,Juf- 


9. The'xi#n^^fepr,.J 
or Unron of Poland ' * 

10. The vyS^e ^ 
of the nuroch 

11. The 
History of 

12. 'TM 

which is Ob' 
schichte. 
general so bj 

^ 18. TbeJ 

exact, and 
Wiltle, whic 
The auro&}^‘ 
years in the^men' 
w’hich broke out 



only a variety 
•Gilibert in his 




plate xiv. fig. I, 
“^emeinen Natiirge- 
iu^ ^0 small, and in 
o,e|»fideiu‘e in them, -if 
the urvs aril^ 
rlitof the anatomi 

«5f3RK;«. ■ ■’ 

5va^?ii\nat 

fire from^Wrsylvania. In a fife 
kept, it owed 


Inid lived thirty 


ice where 

prcservatioti 1 : 01 ,its'^"strength ; fof'ftSy^roke-the chains by 
which it waa-lait^^if dug up the door ".of its den, and over¬ 
throwing ob^’^^^aenped frotii the flanks. This g^t 
strength of^M, bli!i:i£>^‘^|Muid mal^^ very plpable if it could 
be trained purposes all the Attempts made to 

tame this 0ti«^ ati^fenoifjil ^ nn were fruitless. When I saw it, it 

^for age had ^minisUed its strength. 
The branches;,pT;ii|^^^ich had beeii^^veujt for food, and 
of which it w^'yer^IpB^-^ad so worj^^own, 4tsi teeth thatdt 
could no paii^^'^bt being able, to masti¬ 


cate. It 
The aurt^it 
w individuals 
LithiianiH 3lfti4V|i 
some in the 
merly very rsomi 
descriptions of anc^ 
lieve 80 . a ' ‘ff 

. The indivJdiiltd y^l 

but very strong sound,;^^' 


consiiinptioli/ 
ik Jo^ in Jthe ju^sent day; some 


k'atterep in forests of 
i,^fe oKsurid that there are 


|[t appeiirs that it" was for- 
ie regions of l^rope.- The 

^f^lhors |^^|,cvery re^on to he- 

1 . ' ft * ‘ ^ 

hnn"einktfl|‘& hoarse 




and 


mournful: it roared^ .but like an nx,^^ it 


w'as frighte; 



ly ««ihy/itjroare4 ^ Ifbid that its 

0% 
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Oil fhs Cosm'':;nny of Moses, i?y 7>/, Prkit vun; in 
R >phj /o F, E - 




To Mu Tilloch, 

R, — In tiu* tf th^pliilo^ph’cattl Masiaxiue Iob* 

jtervp a set ond .ittai k iij) pnper the CtMtiogony, 

i hati declined JutO ^oy fttnl^,4louttoveisy on this 

S'lbject *, bnt on 'itni^ui;^ con^idfri^tou H spears to nse a matter 
o< so much impattaiice'^tfit provci tl^e esordilim of the He- 
biew Sciijitures is ^Rpahi^ philwophiciil inter¬ 
pretation, inste<ad of ofltjt # ve ntdrimi h the air ol a 

piece of inytboloi^', tlie stric¬ 

tures of >our 

He has dctectfifi taf * " 
plead guilty; \i/,. ths 


a desigaaUou maujulttf »u great haste, 

is^nd had not''lewu|e ibr dferreeutil; ftiy eidpnpe^tionj and I could 
Ji»fen i)omt out to uiWieeu-siol^wi 40^wtirf some other vcibal 

-1^-JSeJi..^ 1-_ 1,^ _ a. t _ J _I .1 _ Y_i_* _ ^ 


^li^cturacies equatfm^oft^^ whiikfi in lookin^^ 

my papia since ](^ceiilw thenumher tir the Philosophical 
<9j^azine which it; huFiss these natters haic little 

felafiou to the are;tiitil|||;Jbef()re us, I ||)alrproceed to tonsuler 
^what grounds 1 .i^^^ctuscd by Mr.T,* Kr- — s ot contiiulict- 
ing ray own statements. * , 

1 obsexved in piy fiist papci, that tbewj^eculalions of heatluu 
philosophers on thc^ weie fi|)jinded on some faiitdul 

analogy with natural jiioe^^s that me d^Hy observed ; and in 
my last communicatiou I have said ^ha# the l^istoneal dotvi- 
Hieuts contained in tii)e e«irly part of lOepesls nia\ be tractd ' 
atneiig many remote nations; and that j^i onlv the Asia'‘ic‘ l*nt 
,ih« iicandinaidnus and JMexicmis “ OQuafty in po^^e iion oi 
the primitive But I bjigvlljfjiave^t obstned, tli.it 

in this lattef instance I made ^ alli&4 Cosmogoir. 

'Neither tl)c Scandinavians noi tw M^^ans |i«fd, a$ far a*. 1 
l^memlierfA any notions on tfthfsubject ivjiivh Imre t’ e slightest 
analogyjto the account whitj* we H the Pentateuch. '1 he 

fiiinier bh the ccmtraiv 1 elm^attne e1grtl> was iu the beginning 
‘ the dead hotly of a lu^e gfattt, while the latter imputed the 
origin of the bumap i^jecics^ to tlic^^ ‘uf on aerolite* ^ et iu 
the mjthoh^lcal fables of* both llH}iCi,l»atlons there arc many 
eiromi^taib^ rcferriijil; ^ the hisloiifjy of inankuid, which were 
bvideb^jliwyed from the‘’'^ame s^ijirce with soine relations cou- 
'jliJ&jd w Wl!t^'*^ly S«priptiires of the Hehiews j and it w»a» only^^, 
for t iyb, w di B <* j»<^ting»thU Ooptiexinu, and fho conspmieuLei 

r %kWI to*, ftt^y ^ 
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» ' I wild hcg 

HI want pt* iu- 
' e\isting docii- 

^(sS6i||SaiogJfl|/i th*, U the) vripte from 
Ir ^pei^ ***'* «f:thetn iol* 

c^rr thcl^ntMUII^t fftaislaliion? 


Ih'it those nations ti ho preserved the tradition of the Cosmogonv^ 
ihe Hindoos #oi example, added so manv hctitiotis* circutxi> 
Hi luce 1 -to it, that in the eharacter vi Inch it assumes m their 
hinds It tna) ne^be contrasted wUh tliat winple nanative oi 
events which we fira jti the begitttling of C|Stt4«Sis. 

Neithei the hipothesis^tllSxttbe 64 *%" parts of.tlu> book are 
a compilation'—irit6nii||gnl>le^the og^on that Mpses vi^as 
an inspired vmtei; uuk^s it he {^’QVdd ll^idl ih^hed pexsons 
hive possessed %e hlgi^te of dmidseimee^ il^hjch I am not 

disposed tomitediefls Whith* 9^ Mi.F. E-f 

maintains, thi» ^|| y ||j t lo5^hjji|^|ns^IlM tecouf»e to previously 

e\i<?tiug dcK urn .* - • - ' . 

to ask whether™ 
aquation when tUs'V I«|4 t# Jpirtifiou^lv e\isting docu¬ 
ments in compihagtMr IT ^ •' * " 

iiumodiate ii velatiof^ 4idtlr 
low ed the Hebrew teiif^ 

It IS ahsind to bold ftOy ^®S^^o*i ihee^^l^hfipiulowinciitji 
coucoruing the iiati^^Mi^d l!%ltntiq|U or wholly 

i^iioiant; bat thecx^ple aUq^ Qitea is sid^ctit t6 prove tha^ 
It IS not beneath the or An iiispiiv*l!( wrih*! taava]^ Innfl^- 

self ot historical docttmuiltil wliere any CMst. Micbaelb 
Ins full, piovcd that Mo>es framed Ins code of lA^ by combi¬ 
ning the uiLient imgea of the uomaihc llcbiews the instir 
tutions of the aguculcural^l^ptians. i W cl) thetrvv* *oay ven* 
ture to coiijeerute that l^VWuupted aniipla the most au¬ 

thentic dvuuni'ut^ that e\ist<il coiuOTlirut the iiistory of the 
woild. lint the dccouiif' of*thc Cosmo join must Imyfi been at 
fust d«iiv( tl ho A A prrtai;^ revilaXi m. md thereibi^ it is just 
as ewsv t<» si , pose tint itj’was icieiled to Moi.es tt$ Enoch 
oi \oah. I illow the of *-llis dTt,un:|p!tiit, q4fd should ac- 
fjiucs^c in th' lomlttiiofi d|^wi| from it, \f theie vv^re not facts 
w!n<h appeu to ptov^c that tt>he Jj^unicnt m 19 really 

luoie an icid than the a|rc ol \ff^s. 

Notwitlist invlm-^. Mi, T, E-s'f'olyecpon'i, it is stilt 

th it the Co^moponvof a rt^iarkable analogy to tlmt 

of Mosc*. In the foimef Is ^nd at the close or tWjiii- 
natum of each mghr a feiti?iat<*<l act of,creation tooK place, 
‘How d^H’s this di^ci ev>entkUy li^m thd ?orc*e of tins phrases 

TUa c ning ha I eo’ue Ai4d tli^ momttv;, Jb id come—one day— 
when God said, Lei^tbcie he a fii &c,> Thiyis hot A 

4^ luclujed b\ its natmai luTVftS, Otl^fMse it vtrouldh||i^ ^etk 
iiP thf^inQfnvig jhd evening, Ike encpt^ssicms are c^vatfjst 
lo.the^: tlm €y^ ^ ^ of 

another h8rail)>eare<ltl^ a<(ilj4rt!«a3 ^t i sva‘ renewed.* 
light IS Uit tkoid tlut oecDm in of Menu, We 

0-4 5 f,. ^ are 
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are presently told by Menu that each day comprehended a lon^ 
succession of ages. In t!ie Etruscan Cosmogony, which bears a 
still more striking analogy to the Hebrew, an<l on which your 
correspondent has forgotten to make any remaik, the duration 
of each period is expressly mentioned to havfc been a chiliad, or 
a thousand years. If the Hindoos and Etritscans derived these 
records from the siime sourcc whence Moses obtained his account, 
which I think almost certain, the conclusion I have drawn seems 
to be scarcely avoidable. ' ’ 

I now proceed to the other niul more n'dghty oljcclion — 
that It does not appear that (fie llebrdtt peo^^^rcr understood 
the six days of the r.reathn^* in .any other sc^serllinn the literal 

one. And here I would beg leave to ask Mr. F. E-s how 

W'e are to interpret the passag^^ ip Which it is said that (iod 
created man after his o\yn image. Are w'e to understand l)v a 
metaphor, that maiijivas created an'intellectual and moral being; 
or must we receive the'expressions Jiterally, as we liave reason 
to believe the Hebrew people did^’^^o are supposed on good 
grounds to have been' anthfppomorpbitci? If so, I presume \vc 
must also give a lif^jral interpreti^tidn to such phrases as “ It 
repented Godf God rested m the seventh dayf &:c, &:c. 
And if we succeed itt establishing all- these points, we shall at 
length bring the theology of Moses much more nearly on a level 
with that of Hesiod than it lui^ been supposed to be. If, how¬ 
ever, as I supjjose it will be concede, these expressions demand 
a figurative explanation^.^^l^ugh the IfebTcw people, at leavt tl)c 
vulgar, understood them uterallv; I am at liberty to assume the 
same latitude with respect to the days of the creation. While 
adverting to the prevalent notions of the Hebrews on this sub¬ 
ject, it is somewhat surprising that Mr, F. E--—s did not think 
it worth while to take notice of tlie. opinions of the two most 
learned antit[naries of that nation, viz, Jasephns and Philo, 
w'hoin I cited in my last papec^, and who expressly afiirm tlinc 
the account of the six days’ work is inetajdiorical. Philo parti 
ciilarly says, “ It is a piece (f rustic simplicity to understainl it 
literally.” 

Lastly; Mr. F. E-Syjsavs thwt have effected the coinci¬ 

dences which 1 call upsm hirri to adrmre between the Cosmogony 
and the Epochs of Nat^, bytrans%rring the creation of zoophytes, 
and testacea from the fifth jd^ty to the; whereas, according 
to the sense iri which the twentieth'>-ahd two*following verses lE 
tlic fust chapter of Gchesis *^twm hitfierio been generally undef^ 
stoodi all the inhabitants of the waters were called into ex¬ 
istence ^(m the fijth day f It of, )i.Uie. importaiice in what 
sen^e these passages have careless 

readers, if the expit«smi#'^c|^oht»m will not bear the coti- 

strucUou 
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fetruction imputed to them. The LXX certaiuly did not under¬ 
stand the words whicli describe the fifth day’s creation as in- 
cludinj; corals and bivalves, otherwise they surely would not have 
rendered them ra ra. f^iyaXa., xoi) itaTcty 
The Hebrew word which the LXX have rendered IgTrera gives 
the idea of progressive motioi|^ and it occurs in a similar sense 
in many other places, but partictdarly, in Psalm civ. 20, wbcic 
it is applied to the roving of wild beasts in the night. It is 
therefore very certain,, as your correspondent has hinted, tli-st 
Moses has assigned no place for Jtoophytes and testacea; neither 
has he mentioned forest-trees, or shrubs, or lichens, for ho did 
not write the UgpbiLOgoriy with the Sys^ewa Natures before him. 
The Hebrew Whguirtge heir^. yery poor'in terms of classification, 
a few leading ohjl^cts in each clUss are mentioned; and we are 
left to understand that the analogous kinds were conjoined with 
those whicdi arc named. ' Tlius in the third day’s creation we are 
told that grass and seed-hearingdwrh andfrail-bearing trees” . 
began to exist j and we ?ire left to supply all tlie remainder o£j 
the vegetable world, inciudin^ marine plants to which no allu¬ 
sion i** made. It is.not going much further out of the way to 
add corals and madrepores, and cmi testacea, considering that 
no other place is allotted them, and that on the next day 
whales and progrcs.siw aquatic animals only are mentioned. At 
any rate, it is evident that Moses had it not in contemplation 
to make a complete census of the whole number of created 
beings: and when we find zoophytes ami testacea associated in 
tlie earth ivith the easiest remains of .yegetablc productions, and 
evidently belonging to tbe same epdw iii the creation, the pic- 
.semx* of the former constitutes no exception to the coincidence 
w'hich would otheiwise be comjdete, 

Mr. F. E - -s seems ,to have given up liis hypothesis for ex¬ 

plaining the revolution of night and day iiefore the creation of 
tlie sun, and even avows that he was aware of tlic physical cir¬ 
cumstances which lender it untenable, before he advancid it. 


There is one interpretation, ^wever, of the fourteenth and fol¬ 
lowing verses which will assist him out of this difficulty, and 
will even remove one gi*ea 4 ;oI)jectioii to the sense he attaches to 
the six days, , The explaaathm I allndo to, is that which was 
proposed by Dr. Geddes, a learned hut lin'd commentator, whose, 
methoil of criticism merits ip mativ infetfimx's the severest repre- 
licnsion. la this particular pas^jige I believe he has discovered 
the true sense ; and ..^ shall therefore cite his translation of it, 


though It deprives me of one arginncnt.in favour of my o'.'. u hy¬ 
pothesis which has not liecn an.iwcrcd. Dr. G. consirkrs the 
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and lie proves* that the words here used do not necessurlly imply 
a new creation of the sun, and cites the authority of Origcii 
who was of the same opinion. Accordingly the sun may have 
existed before this period, though it only now became visible on 
the earth in conse(|uence of the changes which had taken place 
in tlie terrestrial atmosphere. On this hypothesis all the mo¬ 
tions of the solar system may Be supposed to have subsisted 
for ages befoie the epoch to which* the Mosaic Cosmogony (ex¬ 
cept perhaps the first verse of it) refers. 

If this interpretation be allowed, the whole Cosmogony will 
present a scheme perfectly rational and consistent with itself, as 
well as coinciding admirably with the information which natural 
jihilosojilurs have gained concerning the system bf the world. 
It is well known tlmt certain stars have at va¥kms tinics disaj)- 
pcared from tiie lieavcns or have ceased to be luminous, while. 
.Others have been oliscrved which were not before visible; as the 
rstar observed by Ilipparchusj w’hich induced that celebrated 
flBstronomer to make a catalogue of the heavenly bodies, and that 
I which shone for a time with so mnclF-splendor in Cassiopoeia. 
“Otlicr.s have been for a time either partially or wholly obscured, 
‘and have again become luminous. Hence it is probable that 
those which have been observed for the first time, really existed 
ill the heavens before they were Rceii, and remained for iiKiny 
ages in a dark nniiluminated state. Such may have been the 
condition of our sun and solar system before the period when 
light is said iiy Moses to have appeared in the world; and 
during the preceding ages tlic state of the cartli revolving round 
.a dark fciui is well described by the expressions “ The earth 
. was desolate and void, and darkness upon the face tf the deep” 
If these speculations are allowed, in whiclrno cause is as.surncd 
that is not known really to exist, I would venture to propose 
the following paraphrase of the Cosmogony: 

Ver. 1. At some very remote epoch God created the ma¬ 
terial universe. 

[Through the remainder of the chapter Moses confines his 
attention to the changes that were clfectcd in tln.s tcrraiincous 
globe, and only “ mentions such other parts of the universe as 
became eventually correlative to it.”] 

Ver. 2. The world remained long desolate and void, and a 
dark mist * environed thip surface of our globe. 

At length the Divine Energy (the Spirit of God) began to 
exert itself, and to set in action that train of physical changes 
which was destined to develop the organized creation. 


w 

^ ThSfels the sense of the Hebrew word ‘ityn*—Parkhjirs^s 
Buxtorfs Lexicons. “ >■ 
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Vcr. 3—4. The solar sys>tem Ix-caine illuoMualed i>y the 
sun, which had liitlierto been a dark body. The light here 
mentioned,” says Dr. Geddes, “ may even from the context it¬ 
self be readily supposed to Ije but an imperfect and jjarlial liglit, 
such as we often see in a foggy day; which light would gradiudly 
increase in proportion as the ail was ex])anded and rarefied, until 
on the fourth day it received the utmost degree of briglitness 
from the unclouded appcaiance of the sun.” This indeed seems 
to be the only sense in which it is possible to understand the 
existence of light before the appearance of the sun. 7’hc com¬ 
mon interpretation of the “ da\s” of tlie creation is thus ren¬ 
dered more tenable than it can otherwise hecome, 

Ver. 5. Termiitation of thejlr.st period. 

Vcr. 6—7. TIic atmosphere becoming less dense, is called 
an expansef in which the aerial wateis o; clouds now lloat in - 
separate masses. 

Ver. S. Termination of the second period. 

Ver. 9. The higher regions of the earth emerge from the” 
universal ocean, never again to be covered by it until tht; era' 
of the deluge. 

Ver. 11—12. Grasf mid seed hearing herbs and fruits ■ 

hearing trees created.” Moses only alludes here to the vegeta¬ 
ble creation on dry land, lie makes no nn'iitioii of maime 
jilants, corals, inadicpores, &:c. or testacea, 

Ver. 1.3. Termination of the third period. 

Ver. Mjilfcc. The heaveidy bodies now first shine clearly oil 
the surface of the earth. 

Ver. 19. Termination of the fourth period. 

Ver. 20—21. W hales and fishes produced in the sea, and 
birds on the land. 

Ver. 23. Termination of the fifth period. 

Ver. 24, ke. Creation of land (|uadrupeds. 

Ver. 2.'), &c. Creation of man. 

Your correspondent will of course treat this interpretation 
with contempt, unless he should happen to tliink it favourable 
to his own hyjiothesis: but 1 have little doubt of its £4)pearing 
to unjirejudiccd persons the most probable mode of explaining 
the cosmogony. 

I liave the honour to he, 

Sir, 

Your obedient servant, 

Brlslol, April 11,181(5. J. C. pRiCHARD. 


LVI. Mr. 
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To Mr. Tillocli. 


f 


— In addition to what I have already communicated* to 
you, in rej:>;ard to my methods of preparing emetic tartar^ I beg 
to •‘Ubiriit to your readers a copy of a letter which I sent, above 
two years ago, to the President of the Royal College of Physi¬ 
cians, London, / 

This I hope will serve as a protection against the officious 
aiid, I may say, illiberal, intrusion of one, who seems still de- 
teriuined to injure iny professional reputation cjiid, cuusequcntly, 
tlie welfare of my family, . 

I have said ynethah, because, by more ways tlian one, 1 have 
ePeeted the di'eonij) 0 '-irion, and ha\e proved that an oxide of 
antimony, fit for tlie purpose, can be ol)tained dircolly from the 
common black siilplanet either hy means of nitric acid alone, 
properly (hinted ^\ith water, or the /V/grrihemseives by 
which this acid is prej)arcd, together witli the necessary tpiantity 
of water. 

The process wliieh I sent to you, and which yon have already 
admitted into the Philosophical Magazine, has been supported 
hy the most ample and favonra!)le testimonies, both by manu¬ 
facturers and others who are competent to judge of its nmrits; 

I liave therefore no inducement at present to recommend any 
change in that presvripliou. 

1 take this oc<iihon to declare that, excepting the jneparation 
of the medicine in (juestion, the tartnrized antimony, I luad less 
to do with tlie changes that have been made citiicr in llic for- 
iiicr volume or in tljc editio nova of tlie Pharn:ac<ip(eia than 
may he supposed; I had no direct eommunicntion with tlie 
committee; nor do I know-, even at this moment, Innv and of 
whom this committee was eomposed, vvliothcr it was open to all 
the members of the College, or secret and select: conbcuueiitly' 

I luid no opportunity of preventing the mateila! eiror {*tnn cola) 
wiiieli had unfortunately slipped inio tlie fo’niuia for anthnoniuni 
iarforizntvm. 

The letter, of whivh I sb.rdl suitjoiu a cojiy, was never meant 
to he kept as a icciet, failher than to he piesented /?7a7 to the 
coiisi leraticm o' tla committee, which, as I inidcrst(s»d, had been 
aj'pointod to refonn the l^harmacojitt'ia of the Loud >ii College. 
Tins lettei^ .if a.li,'i*^t«d into your pages, will serve r.s a registry,., 
notwithstanding ::V that has been asscvLcd by one 'vho has writ¬ 
ten so inuch*and dojic so iittic, that the process which 
lege has now ahaiuloued might h^^c, ,bceu,j^g^b^jli^p^ried; 

* Philose||tj^£iallvbl. xlv. p, 301> 

that 
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thit tlie nitric acid was not in such great excess hatl a sufficient 
cjunntity of water been employed^ and that the muriatic acid is 
jk>t of so much conset|uenee in tiie formation of protoxide of 
.iiitirnony, since the whole of the eleven fluid ounces there pre¬ 
scribed might have lieen omitted. 

I remain, sir, 

Your obedient servant, 

Lon; Acre, April 17, 101(3. Jos. HlTME. 


“To Dr. Latham^ ^c.&c.t^c. 

“ Sir,—Avery simjdc and, I ludleve, efTectual method of pre¬ 
paring taitarizcd antimonv oc' urred to me vcstcrilav, which I 
mn anxious to present to you lest I should he anticipated un- 
faiily by any other eNperimenialist. 

“ I shall not at present take up more of your time than to 
state the following sketcli of tlic procc.vs. 

“ The common hliick snlpliiuet of antimony is boiled with 
nitrous acid totgc/if diluted with w'ater. This produc es an oxide 
of antimony which, after being propeily washed, is to he boiled 
with supertartrate of potas-, and distilled water. The operation 
is then to he finished in the usual maimer by evaporation ^nd 
crystallization. 

I Iiave llie honour to he, Sir, &:c. 

I,oiitr-A(‘re, Jan. 21, 1«11. Jos. HuME.'* 


LVTI. On constructing Eiccirir Coiiit/ifis. Bg B. M.Forstbu, 

Esy. 

To Mr. TUIoch. 

Sir,” — I HAVE lately formed an vhetrk column, by a process, 
somewhat difterenL from any hitlierto adopted, I believe; ami 
imagining that it may jnovo a lery convenient one, I wish by 
means of your jiuMleation to make it known, hoping that tho>e 
persons who are interested aiiont this curious instrument will 
make exjierimenls to determine the comparative power of a 
column formed h\ tlsls metliod, and one made accoreJing to Mf. 
De Lueh original p];::i. 

Not lieing able eU'ily to jiroenre •manganese in a finely-pou 
dered state, whicl) i underslaiiri has been made use of inste ni 
of plaits of zi/o, J was desirous of trying the effect of zinc very 
finely powdejctl; ami having uhtained some of this substance 
jmlver^^eed, i||. order to get the lery line jiarticlcs I*sifted it 
through;uiusl^. tb«xl‘>^il|^^^< 4 ^|^L^ solutioii of common glue 
and some moist sugar. 1 }|dd on the back oi 

Dutch-’ 
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Dul(,h-gilt embos<>(-d prpcr with a brush, by which nicthod a 
triple dbc was obtaiiicf!, coiisistiiij; of Dnich metal (coppei*), 
paper and xiirc. Perhaps some one may be able to dcscrihe th® 
exact method of mfiking the Duich-gill paptr; if so, I shall 
esteem it a favour lo l«e informed of it. I understand that the 
metal is formed of copper principally, bufr of what other sub¬ 
stance is unknowu'to me. , il appenrs lo me that a considerable 
advantage may I)e gained by the above-mentioned process, both 
in time and labour, as these plates or discs arc much more easily 
punched out than ])latcs of '.:inc, and the placing them in a co¬ 
lumn is also mucii more easily done on account of there being 
only one kind of disc, rhercibre less chance of a mistake is 
likely to occur in the disposition of them. If paper with silver- 
/m/’laid on it, as dcsciibed in Pliiloso])hical Magazine, vol. xxxv. 
j'.. 20,> (March ISIO), were used instead of Dutch-gill paper, 
the effect would probably be stronger, and still more so if discs 
o<* silvered paper and discs of paper with powdered zinc were 
used, as the paper would then be more capable of imbibing 
moisture from the atmosphere than when both sides arc coated 
with metal. As tlje gold-leaf electrometer, commonly used for 
experiments with the electric column, is rather an expensive 
one, and troublesome on account of the delicacy of the gold- 
leaves, it may not be unacceptable to many of your readers to 
be informed, that a nictal-leavcd electrometer of great sensibility 
may at a very reasonable cost be made, with a small lamp-glass 
fitted u]i with a mahogany top and base; the leaves arc to be 
made of DaMh metal fastened to a thick piece of brass wire or 
slip of wood fixed into a piece of cork (winch is to he glued on 
to the -wooden caj)); slips of im-Joil or Dutck-mfslal are to be 
pa-ited on two opposite parts of the glass cylinder as usual. ... 

Eiectrometeis made with Dutch-rnetal as above mentioned, 
arc strongly affected by a person’s finger being placed on them, 
if he suddenly rise from a chair (with a horse-hair scat) and stand 
upon a dry fire-hearth, the electric effects being )>roduced by 
hi j woollen clothing rubbing against the horse-hair chair. 

A dry fire-hearth being found to he a very good insulator, 
I frequently make use of it instead of a stool with glass legs. 
Should it be fouud that xiwc dust laid on, as in the fqregoiiig 
acecnnit, docs answer the purpose desired; this method may 
be worthy of the attention of the philosophicar-instrumcnt-ma- 
kers, as they might probably find a sale for this (as it mayf^be 
called) elertikal paper. If zinc conld be procured in as 
Icavcx. as^silvcr or Dulch-metal, it probably would be better for 
t/cc/Wc ce^/7;/w5 than dust. k 
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L(^IIT, Ueporl of the Select Ommittee. of the ILmse of Com^ 
mnnSy appumted to Inquire, whether it be expedient that the 
Collection mentioned in the Earl of Elgin’s Petition, pre¬ 
sented to the House on the \^ih Day of b'ehruary last, should 
be purchased on behalf of the Public; and if so, uhai Price it 
may be reasonable to allow for ike same. 

J. HE Select Committee consider the subject referred to them, 
as divided into four principal heads; 

The first of which relates to the aiJthority by which this col¬ 
lection was acquired:—’i'iiC second to the circumstances under 
which that authority was giaiiced ;—'fhe third to the merit of 
the marbles as w'orks of sculpture, and the iinp/)rtanee of making 
them public property, for the purpose of ])roinotiijg the sk.dy of 
the fine arts in (ireat Eritain and The fouith to their value as 
‘V)jects of sale; wliich inelndcs the consideration of the expense 
which has attended the reuioving, transpoitiiig, and bringing 
them to England. To these will be added some general obser¬ 
vations npoii what is to be i'ound, in various authors, relating to 
these marbles. 


I. W'heii the Earl of Elgin quittecl England upon his mission 
to the Ottoman Porte, it was his original intention to make that 
a])poi)itmcnt beneficial to the progres.s of the fine art.s in Great 
Biiiain,.hy procuring acrurate drawings and casts of the valn- 
:\i)le remains of sculjiture and architecture scattered thioiighout 
( irevee, and })articulariy eoiu cutratcd at Athens. 

With this view iie engaged Signor Lnsieri, a painter of repu- 
fation, who was tiien in the service of the King of theTvvoSicilies, 
tt)gcthcr witli two architects, two modellers, and a fignrc-j)aintvr, 
whom Mr. riamiltoM (no’w ntsdcr-sceictary of state) engaged at 
Rome and dispatch.ed with Lv.sieri, in t!ie suinmer of i SCO,from 


Con.staiitiuople to Atliens. 

They were emplou'd tiicre about nine mouths, from Auginl 
ISOO to May 1801, without having any sort of faeilit} or accom¬ 
modation afforded to them : nor w'as the Acropolis accessible lo 


them, even for the purpose of taking drawings, except by ll.c 
p ivmeut of a large fee, wdiieh was exacted daily. 

The other five artists were withdrawn from Athens in Januaiv 


1803; but Lusieri has eontiinied there ever since, txcepting du- 
gng the short period of our hostilities with the Ottoman Porte. 

jDuring the year 1 Si'K), Egypt >v*as in the power of the French: 
;uid that sort of contempt and dislike which has always charac- 
teriis^d the Turkisli government and people in tlicir behavioin 
tovvarjjs ever)( 4 #uo» 4 jMaj;i.ig |^ 9 | ^farlstians, prevailed in full force. 
The success of the Brimnin .^gypt, and the expected 

leslitution 
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restitution of tlipt _ : • h.c.’ xii'. * ■; a woiideriul 

o^ud itK’-jir.t.'ii:.’ '!< .-'i iis J.-' >,u,rj of. ii i.inks and d«- 

•xripti.)';' of;' i i iriii uatioii. Universal bonevolencn 

and h , <* I o take j)lace of suspicion and aversion. 

1 c d wjiieh was asked; and Lord Ktgin, avail- 
oi ’tliis fjuoinable and unexpected alteration, ob- 
laine * .n the summer of acces.s to the Acropolis for gc- 

ueriil purposes, witli permission to draw, model, and remove; 
to which was added, a .special license to excavate in a parliculnr 
place. Lortl El”in niciilious in hfs evidence, that he w'as obliged 
to send from Athens to UonstaiUinople for leave to remove a 
house; at the .same time rciniiiking that, in point of fact, all 
permissions issuing from the l*orte to any distant provinces, are 
little better tli:in authorities to make the best bargain that can 
he in:^!e with the local magistracies. The applications upon 
this subject pa.ssed in verbal conversations; but the warrants 
or ferinaims were granted in writing, addressed to the chief au¬ 
thorities rcvsident at Athens, trr whom they were delivered, and 
in w’hose hands they remained; .so that your committee had no 
opportunity oi learning from Lord Elgin himself their exact tenor, 
or of ascertaining in what terms they noticed, or allow'^ed, the 
displaeiug or carrying aw'ay of these marbles. Rut Dr. Hunt, 
accompanied Lord Elgin a.s clrajdain to the embassy, has pre- 
>erved, and has now in his possession, a tran.slation of the second 
tViinaim, which extended the powers of the first; but as he had 
it not with him in London, to produce before your committee, 
he stated the substance, aecordingto his recollection, which Avas 
*^That, in order to sliow their particular respect to the ambas.sa- 
dor of Great Rritain, the august ally of the Porte, with whom 
luev Avere now and had long been in the .strictest alliance, they 
i^ioo to his excellencv and to his secretary, and the artists em- 
].loycd by him, the nioit cxtensiA-e permission to view, draw and 
T.iodel the air ionl tcmides of the idols, and the sculptures upon 
them, and to make exeawitions, and to take aAvay any stones 
that might appenr mlcresting to theni.^’ He stated further, 
that no renionsir.mc<’ Av a.s at any time made, nor any displeasure 
slioAvu In' the 'rinbish government, either at Uoiistantinft|jle or 
at Athens, agauwt the extensive interpretation which was put 
uj>on thi.s fermaun ; and although the work of taking down and 
removing Avas giu’ig t»ii for months, and even jears, and was 
touducted in the most })iiblie manner, numher.s of native Ij,- 
hotircrs, to the amount of some huudred.s, being frequently eni- 
plovcd, not the least obstruction Avas ever interposed, nor 
.smallest uneasiuc'-s shown after the granting of this secon^.llf *■ 
maun. Among the Greek iiihabitaiits of A0nB 

it occasioned no sort of Hamilton, 

«u 
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an eye-witness, expresses it, so far from exciting any unpleasant 
sensation, the people seemed to feci it as the ineans of J)ringing 
foreigners into their country, and of having money spent among 
them. The Turks showed a total iiidifference mid apathy as to 
the preservation of these remains, except when in a fit of wan¬ 
ton destruction they sometimes carried their disregard so fur as 
to do mischief by firing at them. Tlic iiuiikmous travellers and 
admirers of the arts co^iinitted greater waste, from a very dif¬ 
ferent motive; for many of ^liose who \isited the Acrojiolis 
tempted the soldiers and other pebple about the fortress to bring 
them down heads, logs, or arms, or whatever other pieces they 
could carry off. 

A translation of the fermaun itself has since been forwSl'ded 
by Dr. Hunt, which is printed in tlie Appciidis. 

II. Upon the second division, it must he jnemised, that an¬ 
tecedently to Lord Elgin’s departure for Constantinople, he eorn- 
inimicated his intentions of bringing home casts and drawings 
from Athens, for the benefit and advancement of the fine arts in 
this country, to Mr. Pitt, Lord Grenville, and Mr. Dimdas, sug¬ 
gesting to them the propriety of constderiiig it as a national ob¬ 
ject, fit to be undertaken and carried into effect at the public 
expense; but that this recommendation was in no degree en¬ 
couraged, either at that time or afterwards. 

It is evident, from a letter of Lord Elgin to the secretary of 
.'tate, 13 January, 1803, that he coiisidcred liiinself as having 
no sort of claim for his disbur.semciits in the prosecution of these 
pursuits, though he stated, in the same dispatch, the heavy ex¬ 
penses ill whi»h they had involved him, so as to make it ex- 
tscmely inconvenient for Iiiiii to forgo any of the usual allow¬ 
ances to w'hich au}hassadors at other courts were entitled. It 
cannot, therefore, be doubted, that l.e looked upon himself in 
this respect as acting in a character entirely distinct fioiu his 
official situation. But whether the goverimient from whom he 
obtained permission did, or could so consider him, is a question 
which can be solved only by conjecture and reasoning, in tlic 
absence and deficiency of all positive tC'^timony. The Turkish 
niinisters (rf that day are, in fact, the only jiersons in the world 
capable (if they are still alive) of deciding* the doubt; and it is 
probable that even they, if it were possible to consult them, might 
be unable toTorni any very distinct discrimination as to the cha¬ 
racter in consideiation of which they acceded to Lord Elgin’s 
reitjuest. The occasion made them, beyond all precedent, pro- 
pti^us to whatever was desired in behalf of the English nation; 
th«^"readily* therefore, complied with all that was asked by Lord 
Elgiil!' He was an £ffglrlh9E^ft;<^h|gh rank ; he was also am¬ 
bassador from our court; they same petmission to 
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no other individual: but then, as Lord Elgin observes, no other 
individual applied for it to the same extent, nor had indeed the 
same unlimited means for carrying such an undertaking into ex¬ 
ecution. The expression of one of the most intelligent.and di¬ 
stinguished of the British travellers, who visited Athens about 
the same periotl, appears to your committee to convey as cor¬ 
rect a judgement as can be formed upon this question, whjeh is 
incapable of being sutisfactorily separated, and must be taken in 
the aggregate. 

The Earl of Aberdeen, in answer to an inquiry, whether the 
authority and influence of a public situation w'as in his opinion 
necessary for accomplishing the removal of these marbles, an¬ 
swered, that he did not think a private individual could have ac¬ 
complished the removal of the remains vvliich Lord Elgin ob¬ 
tained : and Dr. Hunt, who had better opportunities of informa¬ 
tion upon this point than any other person who has been ex¬ 
amined, gave it as his decided opinion, that “ a British subject 
not in the situation of ainbassad*»r, could not have been able to 
obtain from the Turkish government a fermaun of such extensive 
povvers.” 

It mav not be unworthy of remark, that the only other piece 
of sculpture which w'as ever removed from its place for the pur¬ 
pose of export was taken by M. Choiscu! G(nifficr, when he 
was ambassador from France to the Porte ; hut whether he did 
it by express permission, or in some less ostensible way, no means 
of ascertaining arc within the reach of your committee. It was 
undoubtedly at various times an object with the French govern¬ 
ment to obtain possession of some of these valuable remains, and 
it is probable, according to the testimony of Lord Aberdeen, and 
others, that at no great flistance of time they might liave been 
removed by that government from their original site, if they had 
not been taken away and secured for this country by LordElgin. 

HI. The third part is involved-in much less intricacy: and 
although in all matters of taste there is room for great variety 
and latitude of opinion, there will be found upon this branch of 
the subject much more uniformity and agreement than could 
have been expected. The testimony of several of the most 
eminent artists in this kingdom, who have been examined, rates 
tliese marbles in the very first class of ancient art, some placing 
them a little above, and others but very little below the Apollo 
Bclvidere, the Laocoon, and the Torso of the Belvidere. They' 
speak of them with admiration and enthusiasm ; and notwit^^- 
standing the manifold injuries of time and weather, and 
mutilations which they have sustained from the fortuitn^^^ 
designed injuries of neglect, qr qt^fetfhief, they consider them as 
among thq finest the most exquisite monuments of 

'• ' antiquity. 
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antiquity. The general current of this portion of the evidence 
makes no doubt of referring the date of these works to the orti- 
ginal building of the Farthcnoiiy and to the designs of Phidias, 
the daw’n of every thing which adorned and ennobled Greece. 
With this estimation of the excellence of these works it is na¬ 
tural to conclude that they are recommended by the same au¬ 
thorities as highly fit, and admirably adapted to form a school 
for study, to improve our national taste for the fine arts, and to 
uiflfuse a more perfect knowledgn^pf thefn throughout this king¬ 
dom. 

Much indeed may be reasonably hoped and expected, from 
the general observation, and admiration of such distinguished 
examples. The end of the fifteenth and beginning of the six- 
teemtU centuries, enliehtcued by the disco^erv of several of the 
noblest remains of aiiticjuity, produced in Italy an abundant har¬ 
vest of the most eminent men, who made gigantic advances in 
the path of art, as painters, sculptors, and architects. Caught 
by the novelty, attracted by the beauty, and enamoured of the 
perfectiou of those nevi ly disclosed treasures, they imbibed the 
genuine spirit of ancient excellence, ai^ transfused it into their 
own compositions. 

Jt is surprising to observe in the h^st of theRC marbles in how- 
great a degree the close imitation of nature is combined with 
grandeur of style, while the exact details of the former in no 
degree detract from tiie effect and predominance of tlic latter. 

The two finest single figu/cs of this collection diflfer materially 
in tills respect from the Apollo Belviderc, which may be selected 
as the highest and most sublime representation of ideal form 
and beauty, which sculpture has ever embodied, and turned into 
shiipo- 

The evidence upon this part of the inquiry will be read with 
satisfaction and interest, both whore it is immediately comiected 
with these marbles, and where it branches out into extraneous 
ob‘'’Crvations, but all of them relating to the study of the antiqut?, 
A reference is made by one of the witnesses to a sculptor*, 
eminent throughout Eurojie for his works, who lately left this 
metropolis higldy gratified by tlie view of these treasures of that 
branch of art which he has cultivated with so much success. 
Hi? own letter to the Earl of fdgin upon this subject is uiserted 
in the Appendix. 

In the judgement of Mr. Payne Knight, whose valuation will 
be referred to in a subsequent page, the fiirst class is not assigned 
to the two principal statues of this collection ; but he rates the 
inel^^s Jji tUe 'fif^st class of works in high relief, and knows of 


nothing 
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nothing so fine in'that kind; lie places also the fj ize in the first 
of low relief j and considering a general museum of art to 
ho very desirable, he lool« upon such an addition to our national 
collection as likely to corSibute to the improvement of the arts, 
and to become a very valuable acepuMrion ; for the importation 
of whicli Lord Elgin is entitled to the ,jp:ratitude of his country. 

IV. The directions of the hdose in the onler of refereiicc 
impose upon your commiUce -the task' Of forming and sub- 
niittkig an opinion upon tlie^f^rth head, vvhi'ih otherwise tlid 
scantiness of materials for fiNii^a pecuniary value, and the un¬ 
willingness, or inability, in those who are practically most con¬ 
versant in statuary to afford any lights upon this part of the 
subject, would liave rather iiiduced them to (iccliiie. 

The produce of this collection, if it bhou!:; oe brought to sale 
i« separate I(Jts, in the present depreciated stc.te <>f almost c\erv 
article, and more jiarticulaily of such as me of i recarious and 
fanciful value, would probably he much inlciiwi to what may be 
denominated its intrinsic value. 


The mutilated state pf';all the huger ag'.the wrait either 
of heads or features, of Ij^bs or siiil'aee, in ■ > ; ' /the nu’lo|;es, 
and in a great propoitiint of the conijiai tiiu r-t'' * s',n of the larger 
frize, render this Collection,^!'divided, but litth tt-d to serve 
for the dccdriititm of jjritlitc liouses. h, slioaid t’s.rofVue be 
considered as forming a whole, Jind slumld fa. i.iCstioriahly be 
kept culire as a school of art, and a stud\ for the lh>iiiiaticu of 
artists. I’he competitors in the market, if it sluruhl ho offered 
for sale without separatifm, could not be inUnej. us. Some of 
the sovereigns of Europe, added to such of tlse great galleries cu 
national institutions in various parts of the coutiiient, as xiiiw 
possess funds at the disposal of their directors sufficient for suth 
a purpose, would in ail probability be the only purchasers^? 

It is not however reasonable nor becoming the liberality of 
parliament to witllhold upon this account, whatever, under all 
the circumstances, may be deemed a just and adequate price ; 
and more particularly in a case wltere )iarliament js left to fix its 
own valuation, and no specific sum is demanded,, or c\‘en sug¬ 
gested, % the party who offers the collection t-»the public. 

It is obvious that the money expended in tl o acquisition of 


any commodity is not necessarily the mi osnre of its real value. 
The sum laid out in gaining possession of two articles of tlio 
same intrinsic worth, ipayj atid often does, vary considerably. 
In making two excavatl^s^ for instan, of ctiual magnitude and 
labour, a broken bust or ^6ine ftw fn gments mav be disccfVj^red 
in the one, mid a pfei-fect statue in th.- otBw. , Aof 

tjje broken bust and of .§J#twe be 

the' silme: but that tlie value 1% therefore 


etjual. 
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equal. In the same manner, by the loss or detention of a ship, 
a great charge may have been incurred, and the original out¬ 
going excessively enhanced j but the value to the buyer will in 
no degree be affected by these 6ktraneous accidents. Supposing 
again, artists to have been engaged at considerable salaries du¬ 
ring a large period in ^whicti they could flo little or nothing, the 
first cost would be burdensome in this case also to the employer; 
but those who bought would Ibok only at the value of the article 
in the market where it mights exposed to sale, without caring, 
or inquiring Iwv, or at what Expense it was brought thither. 

Supposing, on the other hand, that the thirteen other metopes 
had been bought at the Custom-house sale at the same price 
whicli that of M. Choiseul Gouffier* fetched, it could never be 
said that the \;uue of them was no more than twenty-four or 
twenty-five pounds a-piece. 

It is perfeiiU just and reasonable that the seller should en¬ 
deavour fill!)' fi> reimburse himself for all expenses, and to ac¬ 
quire a po,*.!, also : but it will be impossible for him to do so, 
whenever the isi^I/irsemciits have ert^ceded the fair money price 
of that which . x' oas to dispose of. W>‘ 

Your cornriu^^tec refer to LorJ Elgin’s evidence for the large 
and heavy c?barges vvliich liave attended the formation of this 
collection, c,nd the plac’iig of it in its present situation; which 
amount, from IJPh' -January 1803, to 62,410^. including 
23,240/. for the intcicst of money; aud according to a sup¬ 
plemental account, continued from 1803 to 1816, to no less a 
iL'Uin than 7 %000/. including the same sum for interest. 

All the paper'' which arc in liis possession upon this subject, 
including a journal of above 90 pages, of the daily expenses of 
his principal artist Lusieri (from 1803 to the close of 1814), who 
still remains in his employment at Athens, together with the 
account current of Messrs. Hayes of Malta (from April 1807 to 
May 1811),have been freely submitted to your committee; and 
there can be no doubt, from the inspection of those accounts, 
confirmed aho by other testimony, that tlie disbursements were 
very consitlcrable ; but supposing them to reach the full sujn at 
which tliey art* r;'lcuhited, your committee do not hesitate to 
express tlieir iq ' lii-n, tliat they afford no just criterion of the 
value of the collection, and therefore must not be taken as a just 
basis for estimating it. 

* M. t !«• l-rrui ii .ninistor at had ol»taincd pcriui*--' 

sioij to roiii.M’i- >}riil|jUMes t'n lU Atiicns, Th'e4Vi}^tc whicli was com-evitiii' 
thiln‘'rta I'niih'isfe was capo,! d hy Ltwd N^soh.. The marbles were nitci- 
wards Sj^ld at a fbought by Lord 
Elgin, who tin'll tliouglit them a coliettiou, the packages 

having no dTriifctions.—Tun’. 
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\.ihiaiirj!is, and only two in detail, have been laid bef*»re 
yonr coinjnittce, which are printed ; dliferinj; most vvidely itt the 
particulari*, and in the total ^ that of Mr. Payne Knight amount^ 
ing to 25,000/. and that of Mr. Hamilton to 60,800/. 

The only other sum mentioned as a money price, is in the 
evidence of the Tail of Aberdeen, who named 35,000/. as a sort 
of conjectural estimate of the whc-Ie, ivitliout entering into par- 
ticulurs. 

In addition to the instances prices quoted in Mr. Payne 
Knight’s evidence, the sums pai^for other celebrated marbles 
deserve to be brought under the notice of the house. 

The Towuley collection, which was purchased for the Britisii 
Museum in June 1805 for 20,000/., is frequently refthred to in 
the examinations of the witnesses, with some variety of opinion 
as to its intrinsic value; but it is to be observed of all the prin¬ 
cipal sculptures in that collection, that they were in excellent 
condition with the surface perfect; and where injured, they 
were generally well restored, and perfectly adapted for the de¬ 
coration and almost for the ornamental furniture of a private 
house, as they were indeesij^isposcd by Mr. Towuley in his life¬ 
time. 

In what proportion the state of mutilation in which the Elgin 
marbles are left, and above all the eorrosioii of much of the sur¬ 
face by weather reduce their, value, it is difiicult precisely to as¬ 
certain ; but it tnav un'iuesiionablv be affirmed in the words of 
one of the sculptors*" examined (who rates the^’c works in tb.e 
highest class of art) tluit “ the Townleyan marbles being entiio, 
are, in a commercial point of view, the more valuable of tike two: 
but that the Elgin marbles, as possessing that matter which 
artists most require, claim a higher con.sideration.” 

The /Egina marbles, which are also referred to, and were well 
known to one of the members of your committcet, who was in 
treaty to purchase them for the British Museum, .sold for 6,00(1/. 
to the Prince Royal of Bavaria, w’hich w-as less than the Briti^.h 
government had directed to he offered, after a prior ncgotialioii 
for obtaining them had failed; their real s'aliie however was 
supposed not to exceed 40{K*/. at which Liwieri estimated them. 
They are described as valuable in point of remote antiquity, and 
curiou-s in that respect, but of no distinguished merit as speci¬ 
mens of sculpture, their style being what is usually called Etrus¬ 
can, and older than the age of Phidias. 

The marbles at Phigalia, in Arcadia, have lately been pur¬ 
chased for the Museum at the expense of 15,000/. increased %y 
a very unfavourable exchange to 19,000/. a sum jy.hich 'yi^r 

B. Weitmaoott,«s^< t j. N. Facakerl^ esq. 

jeorninittee. 
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committee, after inspecting them, venture to consider as more 
than equal to their value. 

It is true that an English gentleman*, concerned in disco¬ 
vering them, was read)' to give the same sum; and therefore no 
sort of censure can attach on those who purchased them abroad, 
for our national gallery, without any possible opportunity of 
viewing and examijiing the sculpture, but knowing tlieni only 
from the sketches which were sent over, and the place where 
they were dug up, to be ui|il©ubted and authentic remains of 
Greek artists of the best time. 

When the first offer was made by the Earl of Elgin to Mr. 
Perceval, of putting the j)ub]ic in possession of this collection, 
Mr. Long, a memher of your committee, was authorized by Mr. 
Perceval to acquaint Lord Elgin, that he was williiig to propose 
to parliament to purchase it for .‘10,000/, provided Lf)rd Elgin 
should nmke out, to the satisfaction of a committee of the house 
of cciminons, that he had expended so much in acquiring and 
t;ans])ortiMg,it. 

Lord Elgin declined this proposi j^ for the reasons stated by 
him in lus evidence: and until tl^^iouth of June 1S15 no 


further step \va8 taken on either side; but at that time a peti¬ 
tion UMs presented, on the part of Lord Elgin, to the house, 
which, owing to the late period of the session, was not pro¬ 
ceeded upon. Eighty adilitioual cases have beer: received since 
ISll, the contents of which, enumerated in Mr. Hamilton's 
evidence, now form a jiart of the collection. The medals also, 
of which the value is more easily defined, were not included in 
the proposal made to Mr. Perceval. 

Against these augmentations must he set the rise in the value 
of ntpncy, vvliich is unquestionably not inconsideralde, between 
the present time and the year 1811 ; a cause or consequence of 
which is the jroproclation of every commodity, either of necessity 
or fa^ncy, which is brought to sale. 

Your committee, therefore, do not think that they should be 
justified, in bch.alf of tlie public, if they were to recommend to 
the house any extension of Mr. Perceval’s offer to a greater 
amolmt than 5000/.: and, under all the circumstances that they 
have endeavoured to bring under the view of the house, thev 
judge thirtV’five thousand pouiids to be a reasonable and suffi¬ 
cient price for this collection. 

Your committee observing, that by the act 45 Geo. III. 
c. ^27, for vesting the Ton nleyau collection in the trustees of the 
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seum, consider the Earl of Elgin (and his heirs being Earls of 
Elgin) as equally entitled to the same distinction^ and recom¬ 
mend that a clause should be inserted to that effect, if it should 
be necessary that an act should pass for transferring his collection 
to the public. 

It may not be deemed foreign to this subject, if your com¬ 
mittee venture to extend their observations somewhat beyond 

« 

the strict limit of their immediate; inquiry, and lay before the 
house what occurs to them as not unimportant with regard to 
the age and authenticity of these sculptures. The great works 
with which Pericles adorned and strengthened Athens, were all 
carried on under the direction and superiutondauce of Phidias : 
for this, there is the authority of various ancient writers, and 
particularly of Plutarch; but he distinctly asserts in the same 
passage, that Callicrates and Iciiinis executed the work of the 
Parthenon ; which is confirmed also by Pausanias, so far as re¬ 
lates to Ictinus, who likewise oriiarneiited or constructed the 
temple of Apollo at Phigg^ja*; from wlieiice, by a singular 
coincidence, the sculptu;^|| in high iclicf lately purchased io! 
the British Museum, and frccpicntly referred to in the evidence, 
were transported. 

The st\]c‘ of this work, in the opinion of the artists, indicates 
that it belongs to the sanjc period, though the execution is 
rated as inferior to that of the Elgin marbles. In the fabulous 
stories which are represented upon both, there is a very striking 
similarity; and it may he remarked in passing, that the sub¬ 
jects of the metopes, and of the smaller frize, which is .sculp¬ 
tured witli the battle of the Amazons, correspond with two out 
of the four subjects mentioned by Pliny, as adorning the shield 
'.nd dress of the Minerva; so that there was a general unifor¬ 
mity of design in the stories which were selected for the internal 
and external decoration of the Part'ncnon. The taste^of, the 
same artist, Ictinus, probably led him to repeat the same ideas, 
which abound in graceful forms, and variety of composition, 
when he w'as employed upon the temple of another divinity at 
a distance from Athens. 

The statue of Minei-va, within the temple, was the work of 
Phidias himself, and, with the exception of tlie Jupiter which 
he made at Elis, the most celebrated of his productions. It 
was composed of ivory and gold; with regard to which, some 
very curious anecdotes relating to the political history of, Ibat 
time are to be found in the same writers: the earliest of 

* The pcnultimute syllable lonjs; Phigaila.-icloses 

iwo hexameter verses, one of ,vrhli|PPpoted by Pausanias, and the other 
by Stephauus Dyzautiou t^ om Rliianus a poet of Crete. 
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from a passage in a cotemporary poet, Aristophanes, proves 
that the value of these materials involved both Pericles and the 
director of his works in great trouble and jeopardy; upon wliich 
account the latter is said to have withdrawn to Elis, and to have 
ended his days there, leaving it doubtful whether his death was 
natural, or in consequence of a judicial sentence : but Plutarch 
places his death at Athens, and in prison, either by disease or 
Hy poison. 

It hjis been drmbted whether Phidias himself ever wrought in 
marble; but although, when he rlid not use ivory, his chief 
;Material was unquestionably bronze ; there are authorities sul- 
heient to establish, beyond all controveisy, that he sometimes 
applied his hand to marble. Pliny, for instance, asserts that he 
libd so, and mentions a Venus ascribed to him, existing in his 
own time in the collection (or in the jrortieo) of Octavia. Phi¬ 
dias is called by Aristotle a skilful worker in stor.e; and Pau- 
sanias enumerates a celestial Venus of Parian marble, undoubt¬ 
edly of his hand; and the llhanmusian Nemesis, also of the same 
material. Some of his statues in br^ze were brought to Rome 
by Panlus ^Emilius, and by Catiilus.li^ 

His great reputation, bon ever, was founded upon bis repre- 
*-(!ntations of the god'f, in i\liidi be was supposed more excellent 
than in human forms, and especially iqjon Ins works in ivory, in 
which he stood unrivalled'^. 

Elidas the Argive is mcntifnicd as the master of Phidias; which 
honour is also share<l by Ilippias. His two most celebrated 
scholars were Alcamenes an Athenian of noble birth, and Ago- 
racritus of Paros; the lafti'r of whom was his favoinite; ami it 
was reported, that out of affection to him, Pliidias put his 
scholar’s name upon several of his ow'u works: among wlucli the 
statue called llliamnusiau Nemesis is particularized by Pliny and 
Suidas. 


In another passage of Pliny, Alcamenes is classed with Critias, 
Nestoclcs, and llegias, who are callerl the rivals of Phidias. The 
Eiimc of Colotes is preserved as another of his scholars. 

The other great .scul[)tors who were living at tiic same time 
with Phidias, and flourishecl very soon after him, M ere Agelades, 
Callon, Polycletus, Phragmon, Gorgias, Lacon, ivlyron, Pytha¬ 
goras, Scopas, and Perclius. 

'I’he passage in which Pausunias mentions the sculptures on 
ihcjpediments is extremely short, and to this effect: “ As you 
PoW the temple which they call Parthenon, all that is contained 
in wat is termed the (eas/es) pediments, relates in every par- 


ticiiIfy:^to the birtli-of 
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fjwit is the contest of Minerva and Neptune for the land;—hut 
the sStatue itself is formed of ivory and g:old/* The state of di¬ 
lapidation into which this temple was fallen when Stuart visited 
it in 1751 , and made most correct drawingS»for his valuable 
work, left little opportunity of examiniup; and comparing what 
remained upon that part of the teinjde with the passage referred 
to: but an account is preserved by travellers, who about eighty 
years earlier found one of these pediments in tolerable preserva¬ 
tion, before the w’ar between the Turks and Venctiaiis, in 1()S7, 
had done so much damage to this admirable structure. The 
observations of one of these (Dr. Spon a French physician) may 
be literally translated thus: 

The highest part of .the front w’hich the Greeks called ^ the 
Eagle,* and our architects ‘ the Fronton,* is enriched with a 
group of beautiful figures in marble, which appear from below 
as large as life. They are of entire relief, and wonderfully well 
worked. Pausanias says nothing more, than that this sculpture 
related to the birth of Minerva. The g(Micral design is this: 

“ Jupiter, who is undj^^ic liighest angle of the pediment 
(fronton) has the right ai||||prokcn, in which, probably, he held 
his thunrlerbclt; his legs are thrown wdde from each other, with¬ 
out doubt to make room for his eagle. * Although these two 
characteristics are wanting, one cannot avoid recognising him 
by his beard, and by the majesty with which the sculptor has 
invested him. He is nuked, as they usually represented him, 
and ])articnlarly the Grqeks, who for the most part made their 
figures naked; on his right is a .statue which has its head and 
arrn.s mutilated, draped to about half the leg, which one may 
judge to be a Victory, w'hicli precedes the ear of Minerva, whose 
horses she loads. They are the work of sonie haiul as bold 
as it was delicate, which would, not perhaps have yielded to 
Phidias, or Praxiteles, iso renowned for (representing) horses. 
Minerva is sitting upon the car, rather in the habit of ||^dess 
of the sciences, than of w'ar; for she is not dressed as a^irrior, 
having neither helmet, nor shield, nor head of Medusa uptih 
her breast: she has the air of youth, and her head-dress is not 
dilfercnt from that of Venus. Another female figure witliout a 
head is sitting behind her with a child, which she holds upon 
her knees. I cannot say wlio she is; hut I had no trouble in 
making out or recognising the two next, vvliich arc the last imV 
that side; it is the emperor Hadrian sitting, and half na kj ^ 
and, next to him, his wife Sabina. It .seems that they are ^^ n 
looking on with pleasure at the triumph of the goddess^' 
not believe that before me any pers^ai^sgji 5 §g 4 ?ihi 8 'parti 
which deserves to be remarH^wjlPf^^e of Jupiter ai^^ve 
or six fi^es, of n^e lost the heads; it is probably 

the 
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the circle of the godl% where Jupiter is about to introduce Mi- 
lierva, and to make her be acknowledged for bis daughter.’ The 
pediment behind represented, according to the same author, the 
flispute!which Minerva and Neptune liad for naming the city; but 
all the figures are fallen from them, except one licad of a sea¬ 
horse, which was the usual accoinjiauinieut of this god : these 
figures of the two pediments were not so ancient as the body of 
the temjde built by Pericles, for which there wants no other ar¬ 
gument than that of the statue of Hadrian, uhich is to be seen 
there, and the marble which is whiter than the rest. All the 
rest has not been touched. The Miirquis de Nointel had de¬ 
signs made of the whole, when he went to Athens; his painter 
worked there for two months, and alnuM 'ost his eyes, because 
he was obliged to draw every thing iiom belov^’, witliout a scaf¬ 
fold.”— {f^oyase parJarub Span: Lyons, 1 by 2 torn. p. H i.) 

Wheler, who travelled with Sjmn, and pnblishcd Ids Worl: at 
London (four years later) iu lb^2, says, “ Ihtt iny con:ry)ariion 
made me ob.serve the next two figures sitting in the corner lo he 
of the emperor Hadrian and Ids ei:mt||pss Sabina, whom I easily 
knew to he so, by tlie many medfpjpltnd statues I have seen of 
them.” And again, Tut the emperor Hadrian most probably 
repaired it, and adorned it with those figures at each front. For 
the whiteness of the marble, and Ids own statue joined with 
them, apparently show them to be of a later age than the first, 
and done by that emperor's coinmand. Within the portico on 
high, and on the outside of the cella of the temple itself, is an¬ 
other border r)f basso relievo round about it, or at least on the 
north and south sides, which, witlmut doubt, is as ancient as the 
temple, and of admirable work, but not so high a relievo as the 
other. Thereon are represented sacrifices, processions, and other 
ceremonies of the lieathens’ worshi}); mo't of them were designed 
by the Marquis de Nointel, wlm cmploved a painter to do it two 
motels together, and showed tliem to us when we waited on him 
at Cl^listantinople.” 

Another French author, who |)ublished, three years earlier 
than Spon, a work called Athencs Aucienne ct Nouvelle, par 
Ic de la Guilletiere a Paris,• i67'>,—says, “ Pericles em¬ 
ployed upon the Parthenon the celebrated architects Callicrates 
and Ictinus- The last, who had luore reputation than the 
"t^rrincr, wrote a description of it in a book*, winch he coin- 


p^sed on purpose, and which bos been lost; and we should 
jij^rabiy not now have tlie opjjortunity of admiring the huifding 
li^Lf/^f the emperor Hadrian had-not preserved it to us, by tlie 


* fetinus and Cnrpt^^w^ ^j j ^ 
wc have the nuthuDt^ yt' Viiruvuj^ 


ni this work, for which 
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repairs which l:c causer] to be done. It is to his care that we 
owe the few lemains of antiquity which aie still entire at 
Athens.” 

In the Antiquities of Athens, by Stuart, vol. ii. p. 4, it is said, 

“ Pausanias j;;ives but a transient account of this temple, nor 
does he say whether Hadrian repaired it, though his statue 
and that of his empress Sabina in t|ie western pediment have 
occasioned a doubt whether the sculptures, in both, were not 
put up by him. Wheler and Spon were of this opinion, and 
say they were winter than the rest of the building. The statue 
of Antinous, now remaining at Rome, may l>e thought a proof 
that there w ere artists in his time capable of executing them; 
hut this whiteness is no proof that they w-ere more rnoiern than 
the temple, for they might be made of a whiter maii)Ie; and 
the hearls of Hadrian and Sabina might be put on two of the 
ancient figures, wiiich was no uncoinmon piMcrice amojig the 
Romans; and if wc may give credit to Plutarch, the buildings 
of Pericles W’ero not in the least ini()!tired by age in his time; 
therefore, this leinjdc could not w’aiit any material repairs in 
the reign of Hadrian.” 

Witli regard to the of Hadrian at Athens, Spartian 

says “•that he jlid much for the y\.thcni:ms'’^and a little 
after, on his second visit to .Athens, “ going to the east he made 
his journey through Athens, and dedicated the w’orks which he 
itad begun there; and particularly a tcni}»le to Olympian .lu- 
piter, and an altar to himself.” 

The account given by Dion Cassius is nearly to the same 
effect, adding, that he placed Ins own statue within the temple 
of Olympian .Tupitcr, w hich he <M ccted f. 

He called some other cities after his own name, and directed a 
part of Athens to be styled IlaflrianopolivS j;: but no mention 
is made by any ancient autlior, his touebing or repairing the 
Ihirthenon. Pausanias, \vbo wTotc in his reign, says that “ the 
temples which Hadrian cither erected from the fonndatiort^ *®r 
adorned with dedicated gifts and decorations, or whatever do¬ 
nations he made to tlie cities of the Greeks, and of the Bar¬ 
barians also, who made application to him, were all recorded 
at Athens in the temple common to all tlw gods§.” 

It is not nnlikelv, th-it a confused recfdlectiou of the statue 
wiiich Hadrian actually placed at Athens, may have led one of*“ 
tb.’ earliest travellers into a mistake, which has been repeat^ 
and conuteuanced by subscnpient writers : but Mr. Fauvel, VvKo, 
will be ([uoted presently, speaks as from his own cxami^atlSu 

* ^ ^ 
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and observation, when he nientions the two statues in questionr; 
which, it is to be observed, still remain (without their heads) 
upon the pediment of the entrance, and have not been removed 
by Lord Elgin. 

An exact copy of these drawings, by the Marquis de Nointel’s 
painter, ivS given in M. Barry’s wgrks j which are rendered more 
valuable on account of the destruction of a considerable part of 
the temple in the Turkish war by the falling of a Venetian bomb, 
within a short time after the year in W’hich they were made; 
which, however, must have been prior to the date of IbSiJ, 
ailixed to the plate in Barry’s Works (2d vol. p. Kid. London, 
1809.) 

Some notes of Mr. Fauvel, a painter and atjtiqiiarian, who 
moulded and took casts from the ^jrcatest part of the sculptures, 
and remained fifteen years at Athens, are given witli the tracingji 
of these drawings ; in which it is said, with rcgartl *o these pedi¬ 
ments, these figures were adf)rned with bronze, at least if we 
may judge by the head of Sabina, which is one of the two that 
remain ; and which, having fallen, mid being imicli mutilated, 
was brouglit to Mr. Fauvel. Theirapses are visilde of the little 
cramps which probably fised the cf^n to the hearl. The head 
of the eniyicrior Iladiiau stiii csists. Probabiy this group ha* 
been inserted to do honour to that emperor, for it is of a work¬ 
manship different from the rest of this seuijiture.” 


Your eoininittee eauuot dismiss this interesting subject, with¬ 
out submitting to the utlentivc reflection of tlie house, how 
highly the cultivation of tlio fine arts has contributed to the re- 
})Utation, cluuactor, ami dignity of every government by which 
they have been eneouraged, and how intimately tlicv are con¬ 
nected with the advancement of e\ery thing valuable in science. 


literature, and j)hilo.so{>hy. In contempl.'itirig tlie imi ortancc 
and splendor to whiidi so small a repuldic as Athens rose, by the, 
genius and energy of her citizens, exerted in the path of such 
studies, it is impossible to overlook how transient the memory 
and fame of extended empires and of mighty coiujuerorsS are, 
in comparison of those who have rendered inconsiderable states 
eminent, and immortalized their own names by these pursuits. 
But if it he true, as w’c learn from historv and cxpeiienee, that 
free governments afford a soil most suitable to the priuhu tion of 
j^Utive talent, to the maturing of the powers of the human mind, 
and to the growth of every species of excellence, hv opeinug to 
merit the prospect of reward and distinction, no count'v can be 


better ^rf|)ted tha n^^Qur own 

these ni^wiuments 

St ration of Pericles ; where^ 


ro^n to afford an honouiah!*^ as'i him to 
s^^^^b^Phidias, and of the admini- 
her^ wSro^ HomLi iirther injury and dc- 
' gradation. 



25- Repori of ihe Select Committee on 

gradation, they may receix'e that admiration and homage to 
which they are entitled, and serve in return as models and ex- 
amples to those, who i^y khowing how to revere and appreciate 
them, may learn first to imitate, tind ultimately to rival them. 
Msiicli 'J5. 1816, 


The witnesses examined were: the Earl of Elgin; the 
Hon. Cliarles Long ; William Hamilton, Esq. ; Joscpli 
Nollekeii'i, Ef'(i. R.A.; John'Flaxman, Esq. R.A.; Richard 
Westmacott, Esq. ; Francis Chaimtry, Esq.; Charles Rossi, 
Esq. R.A.; Sir Thomas Lawrence, Knt. R.A. ; Richard Payne 
Knight, Esq.; William \’i^ilkins, Esq.; Taylor Combe, Esq,; the 
Earl of Aberdeen : John Paeon, Esq.; J.B. Sawiev Morritt,Esq. j 
John Nicholas Fazakcrley, Escj.; Alex. Day, Esq.; Rev. Dr. 
Philip Hunt, LL.D. Questions in wiiting were r.No sent to the 
President of the Royal Academy, \\h<i, owing to indisposition, 
could not wait njmn the committee; and these with hi.s answers 
thereto are also inserted in the Appendix. 

All the artists cxamined^a|^ke in the most enthusiastic terms 
of these noble speeimens^j |p art; most of them jueferred the 
Theseus and tlic Neptune even to the Bclvidere Apollo, and the 
Laocoon; and all of them agreed that the collection was liner 
than any thing they had ever seen. 

The Phygnlian Marbles, 

The following particulars relative to the Phygalian and ;Egina 
marbles are extracted from Mr. Hamilton’s evidence before the 
committee on the Elgin marbles. 

Are you acquainted witli the transaction relating to the pur¬ 
chase of the I’hygalian marbles ?—Yes, 1 am ; the best infor¬ 
mation I can give to the committee, on the subject of the pur¬ 
chase of the pjjygaliiin marl)lt's, is Contained in a memorandunj, 
the copy of which I put into Mr. Long’s hands about tcn,.dsiy« 
ago; Tills is th.e paper. [It was read as follows,] 

Memorandum on the purchase of the Phygalian Marbles 
on account of the British Government, 

When the first intelligence of the discovery of the Phygalian 
marbles, by a party of Engli.sh and German travellers, in the^ 
month of 1812, was received in England, I heard, : 

ovving to my intimacy with the family of Mr. Cockerell, fathcr| 
of one of the fortunate discoverers, frequent and detailed 
counts of the beauty of these remains of antiquity, and the ex¬ 
traordinary state of preservation in which they had bee^dund^ 
notwithstanding the lapse of tnorejh^ta^jly^ccn^t^since 
they had been sculptured. jL^J||WiP!tP year, 

drawings 6f the in England by various 

:M" ■'"'w ‘ bauds, 
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Iiands, particularly some very correct ones by Mr.C. R. Cockerell, 
brought by Mr. Frederick North, all attesting the beauty of the 
composition, and eminently satisfactory with regard to the age 
in which they had been made. These drawings 1 saw frequently 
eKhibited to persons the most competent to form a judgement of 
the merit of the originals; and they met with universal atlrnira- 
tion^ both in general society, and particularly at the meetings of 
the Dilettanti Society. It was on all hands hoped that they 
might be purchased by the British government, and that they 
would not be deterred l)y the bad success of the negotiation lor 
the iSgina marbles, from becoming competitors also for these : 
these feelings were also expressed by several of the trustees of tb.e 
British Muscinn, but in su.-h general terms, that I was not ve;y 
sanguine of what seemed to be the wish of all being brought 
about by the efficient co-operation of a few; though I was aware 
t!\at this offered the only chance of .success. Pei haps the failure 
of the two successive attempts, which had been made for tlie 
purchase of the /Egina marbles,'*damped, in some measure, the 
disposition of those who, from thei r pu blic situation, and correct 
judgement in all matters of taste,qualified and entitled to 
interfere. However it was, the trae for the public sale an¬ 
nounced for the 1st May IS14 was fast approaching, and no 
stops were taken for the attainment of the r)l!ject, of w'hich I was 
aware, beyond a few visits, which I received about that time 
from General 'rurner, to ex])ress the hopes of the Prince Regent, 
to whom the drawings, brought home by Mr. North, had been 
submitted by Mr. Coekerell, the father, that the marbles in 
question viould !)e purchased; and from Mr. Planta, to express 
the same liopcs on the part of the British Museum, though un- 
authorized officially by the trustees. 

With regard to the .supposed value of these marbles, as none 
had been seen in F.ngland, and scarcely any traveller of taste or 
judgement who had seen them at Corfu, excefit Mr. North, had 
given his opinion in this country as to their relative or compa¬ 
rative merit; the only criterions that any one could go by w'ere, 
first, a comparison between the drawings of them and the ori¬ 
ginal Works of Phidias in the Elgin collection; and secondiv, 
the price put upon them by the proprietors, below which it W'as 
formally declared that they would not be parted with; and a 
^um equal to which I was assured that one of the proprietors 
'^ad offered to give, if the })ublic sale could be dispensed with, or 
if no larger sum were offered. His price was 15,000/. or 60,000 
S^mlish dollars; the collection might in fact be worth that sum, 
; jM^^no^ossible to anticipate. However, 1 
felt confident, fromWlw^^||^^|j^merit which it was evident 
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they must possess, at the sight of drawings sent home by Mr. 
R. Cockerell, a gentleman incapable of disguise, as well ai from 
the interest whioh must necessarily be felt in every work of 
Grecian art executed in the age of Pericles, or at least in that 
i?nn)c(liately subsequent; considering likewise the general dis¬ 
appointment and regret which would be felt if the moment were 
lost, and they should irrecoverably get into the hands of one of 
the continenftd sovereigns; I was convinced that it would be 
desirable for the cause of the arts in England, that the purchase 
should, if possible, be effected. 

“ Lord Castlereagh being at this time absent on the conti¬ 
nent, I applied fortliwith to the first Lord of the Treasury, the 
Chancellor of the Exchequer, and the Colonial Secretary of 
State; and on laving before them the above considerations, I 
received from them severally their consent, that the governor of 
Zaiitc should be authorised to effect the j)urchasc at a public 
sale to the amount mentioned. A messenger was immediately 
sent off, who arrived a few days previouvS to the sale, and the 
bargain was concluded for 6^000 dollars. 

Was the purchase eflKed at ir),0(){)/. ?—The price was 
60,000 dollars ; by the course of exchange it came to 19,0()0Z. 

“ To what circumstance was it owing, a public sale could not 
be dispensed with ?—Tiecausc the property belonged half to Ger¬ 
mans and half to Englishmen, and they would not allow any one, 
even of the discoverers, to make the purcliase without a ])ub)ie 
sale. Mr. Lee, one of the Eiiglishiucn, a gentleman of large 
fortune in Warwickshire, I was assured, offered the money if he 
wa® allowed to take them without a public sale, and I have that 
in Mr. Cockerell’s hand-writing. 

“ Do vouknow what the exj>ense of bringing tliem to England 
v/as ?—No, I do not; they came over in a sliip of war or a trans¬ 
port, therefore I should think the expense wouhl Ijc very little, 

“ You mentioned that the public were di''aj)p()inted respecting 
the iEgina marbles ; in what way was that ?—They were dis¬ 
covered about two years before, by two English travellers and tw o 
German travellers." Mr. Cockbrcll was one of the English dis¬ 
coverers, and he wrote a detailed account of it home to his 
father, and mentioned, that the value they set upon them at 
Athens at that time was GOOO/. This being communicated, and ^ 
being the subject of conversation at the Dilettanti Society, Lord , 
Hardwicke, who is a member of that Society and a trustee of" 
the British Museum, undertook to recommend to the trustCjEs 
of the British Mueseum, to request the authority of Government 
to make an offer ol 6000L The in ttl^^^0rst in¬ 

stance through Mr. Cocker elL..JbiaiM i^^<;ouditions. that we 

should 
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should be allowed to bring home the marbles to England^ and 
if they were found worth 6,000/. that we should have the re¬ 
fusal of them; if not, they should be allowed to be exported, 
free of duty, for any other purchaser. This offer having ar¬ 
rived at Athens, was not accepted ; for they said it was a kind 
of blind bfirgain; that they did not know what might become of 
them. Afterwards the llritish Museum sent out Mr. Combe, 
the superintendant of antiquities, to Malta, to bid 8,00^)/. at a 
•ale of them expected to take place on the first of November. 
He arrived a few days before that date; he waited the month 
of November, but no sale took place, and he left his commis¬ 
sion with the governor of the island; but in the mean time a 
private sale had taken place at Zante to the Prince Royal of 
Bavaria; but notwithstanding they were sold to the Prince 
Royal of Bavaria, they were conveyed for a few months to 
Malta, fur greater security: and there was a con'siderable diffe¬ 
rence of opinion whether we ought not to have insisted upon a 
second sale, having been disappointed in the first sale not 
naving taken plaee at Malta as it was publicly announced; but 
.l was ultimately detcriniiiv."d to the matter. 

“ Cau you stale what sum the Prince Royal of Bavaria gave 
b-r tho‘-c marbles?—1 understood (J.OOO/. 

‘‘ 1^0 you know of what those yEgina marbles consisted?— 
i think there wore seventeen figures with sixteen heads, which 
'>ere found under tlie two pediments of the temple of Jupiter 
at ASgina. 

Of whui proportions were the figures ?—I should say be¬ 
tween three and Jour feet.’’ 


Lr.v. On certain Electrical Plicenomena. Tiios. IIowloy, 
Esq. in Ri'phj to Mr. Do:,ov.\is. 

Sir, — M R. D(>^ovA^ has pointed out in the number of your 
Magazine for March, an inaccuracy of mine concerning ins 
‘^Reflections on the Inade(juacy of Electrical Hypotheses.*’ Ju 
the conclusion of my examinati(m of some experiments of that 
gentleman, inserted in your number for l^eeember, I inadver¬ 
tently stated that the “ llefleclions,” had ok'laiued a prize from 
the Royal Irish Academy. 1 find on consulting the page and 
volume of yom Magazine to which 1 referred in a note accom¬ 
panying my statement, that it was his “ Essay on the Origin, 
&c, of Galvanism,” and not the “ Reflections,” that was lio- 

Shpuld this unintentional mis-statement 
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1 egret at'^'OCciirrettce. I must at the same time tltat 

Mr; Donwvan has also been guilty of an inadvertency, having 
most strangely, but I cannot believe wilfully, misrepresented 
the meaning conveyed in the fiist part of the sentence with 
which my paper concludes, as will 'evidently appear bl* 
paring it with the first two sentences in the second paragraph 
of his answer. 

I now proceed to reply to the observations by which he at¬ 
tempts to support the correctness of his experiments, and to 
invalidate the re-ults of those which I have opposed to them. 

Extensive reorlit.'g would have sh^n that the electrical states 
attributed in iry * Kefleclions’ to the Leyden phial had not 
been noticed by me alone. 

“ Experimenters of great reputation had observed analogous 
facts, and of this a perusal of the works of Wiison, Eelcs, of 
the EncyciOprediii Lritannica (art. ElfCtiielty), ami of varioirs 
otlier authorities tliat I now forget, will aflfoftl ample testiinonv. 
Sic.” Here it would liave been w(dl, if, instead of umkiug this 
vague reference to authc rii^, Mr. Hoiiovan had specified ^077 (,t 
of the facts wliitli “ e rpejapsiUers of great reputat’on .Imd ob¬ 
served,” and had sho-.vn iti v/hat manner and to what exteul 
they support his experiments. That lie should have referred to 
Eeles is singular; for, in the first place, lie lias in his “ Rcflee- 
lions” combated that writer’s liy|)othesis; and secondly, as he 
must be aware, his own experiments (supposing them corrcc’] 
are as irreconeilable to that hypothesis, as they are to Franklin’s 
theory. It does not appear therefore that Ecles can fender any 
rts-,i:stance to Mr. Donovan on this occasion; and if he coidd 
liave derived any fitun tlie other sources he has mentioned, it is 
pity he has not availed himself of it. “ The question does 
not relate merely to the states of the phial, but comprises the 
tvhoie doctrine of pfus and minm” Mr. Donovan’s memory 
appears here to have failed him; for the objections he has urged 
in his Rclkctioris” against the doctrine of accurauiatioft and 
deficiency, are derived principally from his examination of the 
electrical states of the jihial; and accordingly it was those ob¬ 
jections alone that I undertook to refute. Hence tlifere is 
little propriety in the following questions which he puts in his 
answer. “ Wliy should so limited a survey of thtfse objectlon|^ 
be taken, which are all in harmony; and why need one part ojf, 
tSfe hypothesis be sustained when it is opposed by the other ?” 
He includes here in the term " objections” not only thqse he 
had made in his “ Reflections,” but also those analt^ous facts” 
which, he says, experimenters 

served;” but which cmd propose as 

'sudii although igylujjlp^ theirs and his own to> 



On certain FJcclrkal Fhcemmena, 


287 


gether, and then complains that in my *• liuticed survey” I did 
not notice the objectkjiis <sf hoth; wh4^ he knows that in hi® 
“ Reflections” he stated only lire own objections but none of 
tlieirs, and consequently I had only the former to notice. Tiie 
experiments are of a dciicate kintl, and I stated that they only 
succeed in certain states of the weather. The period when 
I made theiii was dry sunny weather, and I have never found 
them to succeed easily but in the mid<ile of summer.” Mr. Da¬ 
ne van in the above sentences ha.s cndcav(>nred to define the 
stale of the weather in which his deheuie c*x|jcrimoijts will 
succeed ; hut imfortunately jie has not accoinalished hi.s inten- 
ti.on. The period when he made them, he says, was dry and 
Jiiinay.” Now we may have dry ind suir.’.y weaklier in spring, 
summer, autumn, and winter; and consecjuciitly it mi^.;ht have 
been inferred that in such a case the experiments might be 
made in either of those seasons: but this inference seems to be 
dotibtful; for lie irnmediately adds, “ I liave nevtr founU^theru 
to succeed easHij butlh the middle of summer.” Here, though 
t’le time or season or the year is detcrniiiuHi, the state of the 
wc'iLher is left undet-ermiued ; for t||||mid.l!e of smuiuer is not 
always dry and sunny, but is soin^^es dry and cloudy, and 
sometimes wet ami cloo.dv. This uucertainlv with respect to 
l‘ie weather seems to have jirevcnted Mr. Donovan from re- 
pc.'tting his experiments; Init wlien he rec*. ives the inti'lligenee 
they may witk a I'kfle care be ‘iuecc^sfully performed in 
et'crjf state of the ivealhe.i\ on any day in the yenr^ and at any 
hour of the day, ho will douhtle^-s bo much gratified to fiii^ 
that he needs not wait till midsummer to ascertain the fallacy of 
his own, or the correctness of mine. “ It is very difficult to 
determine what body i.s jmsitive or what neg.^tive; for positi^'j 
bodies will, under certain tircuiusta;iccs,'attract positive bodies, 
and negative bodies will attract n-gative.” I aeny tliat it is 
vcrydiifijidt to dttermii.e v.hat luidy i^ positive oru-iat negativ.% 
for in most cases it is cxtreuitly easy to (letcrniir.e it; and i: 
Mr. Donovan lias rcojv exr.eri'^'ticed anv d;.f:cn)tv in 'jueh cases, 

ti ^ m • 

he has exiierience l it ul.cic no oli'cr < lectricinii has e.xpcrienced 
'any," If he ahtcles jiarti.cdarly to the experiments in dispute, 
I still denv iiie fuct; -i.r tlc’re arc s jveral method•> bv which the 
electrical states of the p'hial may be ascertained with ease and 
certainly. The n ason tiuit he assigi.a tor the above diihculty is, 
that j)Ositive bodies will, under certain circumstances, attract 
positive bodies; and noga!i\e bodies will attract negative.” Let 
this ho'granted, and I ash, will positive bodies rope/ mgaiive 
I'odieSf or iiegative^jh||mj^ repel positive bodies, under anv cir¬ 
cumstances wiiat^VCTPll^B^^i£itAiev will not, this difficulty of 

The electrometer 


Mr. Donoyaa’s must yarns 





(hi pi fserving Polaloe.s for Sea Store or Exportation. 

*.* *1 Beup.ct is au iustrunicnt not to be depended on without ac- 
c|naint:iuce with a |)rinci{)le of electricity which I have developed, 
and which in a work soon to appear will he shown to have 
iuisled many able investigators. Any electrometer on the same 
principle, wlietlier pitli-halls tu’ gohl-leaf, is liable to the same 
objection. In the eounur-experimeuts this error has not been 
giiarded against.'*’ Mr. Donovan, not satisfied w'ith the defence 
he has made for his txpcriinents, here turns short round upon 
the innocent electrometers, and tells us they cannot be depended 
and yet, I believe that any of them may be more safely de¬ 
pended on thc.n Tne suljilmr on w’Jnch he has been pleased to 
place his whole relianc‘e. However, if he continues obstinate, 
and is determined to reject tluir testimony, I have no objection 
to his so doing; for, on re-perusing my paper, he will find that 
the excited gUiss tube by always steadily repelling the bails con¬ 
nected with the o\ ei\ harged Mirfaec of the jar, and that the ex- 
cited^w'ax f>y always steadily repelling those conneelcd with the 
undercharged suif.iee, afford anjjjle evidCsifiCc in my favour in- 
dopcndeuily of tlie testimony of the reprohaled electrometers. 
Equally steady in its :^||ptnonywas the small Leyden phial 
1 employed, and tlie ele^ometers were only used to aseertaiu 
the electric changes which took phice in the excited electrics; 
hence Mr. Donovan’s attack upon the electrometers avails him 
nothing, and there is little truth in the remark that “ in the- 
counter-experiments tliis error lias not been guarded against 
for, had the electrometers been as treacherous as he would wish 
ps to believe, and had 1 been as much deceived by employing 
them in my experiments as he was by not emj>luYing them in 
his, my errors wouhl itill have had no icl.ition to the electrical 
states of the phial; because tluy were ascertained by the faithful 
-uid uninineached testimonv of tlie other instruments. 

A' - 

I am. sir, 

Vour (»hligeu servant, 

rctVd, J^pril l.j, IdlO. ThuMAS HoWLDY. 


LX. On prenerring Potatoes for Sea Store or Exportationj 
Inj Mr. Charixs Whitlow, of Canada ^ and on preserving 
Carrots, by M. B. Wav, Esq. of Bridporl Idarbour*. 

N'ew V«»ik Feb. 12, JttlS. 

Sir,— X TIE usuil mode at present jiractised for endeavouring 
to preserve potatoes, is to leave them after digging exposed to 
the sun ai.d air until they arc dry : this exposure, generally 

* From Traiisucliom >/ Ihi of Arts, Manu¬ 
factures and Commerce, silver medal of die So’» 

ncty was voted fu|: 


causes 
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causes them to have a bitter taste, and it may be remarked, 
that potatoes are never so sweet to the palate as when cooked 
immediately after digging. I find that when potatoes arc left 
in large heaps or pits in the ground, that a fermentation takes 
place which destroys the sweet flavour of the i)otatoes. In order 
to prevent that fermentation, and to prescive tlietn Irom losing 
the original fine and pleasant flavour, inv plan is (and which ex¬ 
perience proven to me to have the tiesired eflect) to have them 
packed in casks as tiu-v are digging from the ground, and to 
have the casks, wlien the potatoes arc j>iled in tfiem, filled np 
with sand or earth, taking Ofire that is done as speedily ris jios- 
sible, and that all vacant spaces in the cask aie filled up by tlie 
earth or sand: the cask thus packed holds as many potatoes as 
it would was the earth or sand used in the pa. knig ; and as the 
vacant spaces of the cask of ]jotatoes so packed aie filled, the 
air is totally excliuh’d, and cann.>t act on tne potatoes, and 
consequently no fermentation can t.ake place. « 

I sailed from NeJtill0ork to St. BartlKjlon.'c.v’is, and brought 
with me two htindre«l l>ari'els of potatoes pacLed in tha above 
manner: on my arrival at tiiC iilai^p.-I found, as i expected, 
that the potatoes had preserved all their original .sweetness of 
flavour, in far*t, as good as when first dug, havit.g iiiidor.gofje 
no fermentation, nor in the slightest <leg;ee aliccLed by the 
bilge or’elosc air of tfi.e shin. Sotiie b .rrcls ( the pataU)es I sold 
there, and .at the neighbouring islands, for fuur dttllars per 
liushei: at the same time potatoes taken out in bnlh withotit 
packing, aitd others that were brought tlu're packed in casks 
nhich had not been filled tij) with earth, sold only for one dollar 
per bushel, thev being injured in the passsige by the bilged air 
and fermentation, being bitter and bad, wlnlst, •mine wjtc as 
perfectly sweet and dry as when dug: wh;;l, re.'.)lined I shipped 
from St. Bartholomen-’s to Jamaica, where tin y airive.l in equal 
good condition, and sold at a higher price tliiai they had hrougiil 
at the former island: some of thew casks oi potatoc-s were put 
in a cool cellar by the ])urchasor at Jamaica ; and ..n examining 
them whet! I was leaving the island two months Lsltcr, *1 found 
that thev bail, in a very small degree, .sprouted, hut that all 
their original flavour was preserved. Kefl^cting seriously on 
this discovery, suggested to my mind the idea of proposing to 
the British nation a mode of supjdyiug thesr West India colonies 
with a g<K'd and wholcstnne Itjo/l for the negroes, and also for 
the white people, and which would find an additional market 
for the farmer at home, a valuable freight for the merchant, and 


a more exteudefl 
. colonies, viz. of Canatf^ 

It is well known that our's^ 
Vol.. 47. No. 216. Jpril IS16. 


jhe lumber of the North American 




;t ][,ndia trade in 
general 
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general go out in ballast, or not more than one-third freiglited, 
carrying out some small quantity of European commodities; but 
the bulk of their freight consisting of em])ty casks, and materials 
for making casks. It is also well known how vabiable a food 
potatoes are in the West India islands, and how much they are 
prized there: no one acquainted with the W’est Indies and it*; 
commerce, but must be aware how much labour of the unfortu¬ 
nate negro is at present employed in making casks, puncheons, 
&c. for bringing home tlu’ jirotlucc, and of wlsat immense value 
casks are there. Let timber imported from our North Anienc^n 
colonies be made into casks, Imgshearls, iiuu punchemis, (cf- 
fee barrels, &c. N:c. let these be lilled in my nx.dc, as described, 
with potatoes, 1 contend, that tlic value of tl»e ca^^ks which 
brings out potatoes will more than compensate for their I'reight, 
and the earth will keep the cask perfectly sweet, aisd ready, 
without any laltour, to bring home any produce, 

Th«i. potatoes must come eiicnp to niarkct, the ship ownei 
can afford cheap freight, having now none, or next to none, 
for his outward-bound vessels. 


The farmers on the sea-'flhast can easily supplx more than twt? 
hundred thousand tons of potatoes, and the population of the 
W’'est India islands would consume more than t!iat (jumitity. 

Any overplus required may he icadily suppHtd in like mainu-i 
in Nova Scotia, Caj)e Ereton, Canada, &e. The food of the 
negro is at present Indian corn and meal, uhich, vvith a small 
quantity of ])otatoe,s now used in the islands, uas fornieily prin¬ 
cipally supplied by the United States, who receive in return, in 
cash and prodiicc, nearly ten millions of dollars. Potatoes and 
fish, together with the produce of the islands, will give a much 
more wholesome food, in a greater abundance, and at a more 
reasonable rate. 


The policy of our legislature surely should be to encourage 
the parent state and the colonies, supy)ljing each other in every 
possible manner, and to discourage aliens from reaping advan¬ 
tages from Riilisli capital, industry, and exertion, more par¬ 
ticularly so when by judicious arrangement both the cobmies 
and the mother country can have their v^ants supjdied better 
from their superabundant jtroduetions than from foreign states. 
Proper encouragement for the fisheries of Ncw’fountlland, with 
settlements for those employed in that part of the service on the 
coast of our settlements in North America, is indispensably^ ne¬ 
cessary—^markets there are in abundance for the employment of 
more ships and seamen than we have now iu that trade. 

By my plan of preserving pnt-atnes food wifll be 

provided for the We^J[ndiai^|||^^mich better and cheaper 
than they pQssesa., „j|l^E ^b€flill^^vaiuablc freight for our out- 

^ ward- 



291 


On preserving Carrots, 

ward-bound shipping, which they now want; that by doing so 
will in some measure enable the mcrchaiit to have his return 
freiglit cheaper, and thus we do away niih the idea of having 
our islands dejiendcnt on the American States lor food. We 
save an iniinense sum of money annualiy given to foreigners; 
and to the man of humane feeling it must be a source of grati¬ 
fication, to see that by this mode the seveie lalxair of the poor 
black is much lightened, his eomlitK ii anK'Iiorated ; and by 
having less occasion fiir iiis labour, aiuie to sh that horrid 
traffic of the slave trade. M e find a market never before disco¬ 
vered for our agricnltiiral exertions, giving healthful and bene¬ 
ficial employment to inaiiy faniili..s at home and alni'ful, and a 
saving to the nation of at lea'll five hundred thousand pounds 
annually. Ciiaiu.ks Whitlow. 

To C. Taylor, M, D. Sec. 

A communication from H. 11. W'at, Esq. (jn iuled in the same 
volume, and for which the Sociotv voted the Ceres silver medal,) 
on the preservation of carrots during whiter, corroborates the above 
plan for preserving roots. The following is the substance of Mr. 
\Vay’s coninuinication:— 

His carrots were sown broadcast in the usual way, in his garden, 
March 2Jd, IS 14, and thinned out wanted for family use; 
and on the 20th of August lollowing they vvcrc all dug up, the 
greens and tof)s of the roots cut off and cif’arrd from the earth 
tint adhered to them, and were imineJiatcly put in a dry cask, 
first laying a layer of eaith f»n ihe l)ottom of the cask, and then 
a layer of carrots and earth alternately, till the whole were put in. 
The cask being covered vvas tl;cu plm ed in a dry cellar, and re¬ 
mained there till sent to the .'n>eiety in Marcli 1815. Carrots 
preserved in this way are vastly superior to carrots that remain 
in the ground till the latter end of September or October, and then 
taken up and preserved ; but they require nearly double the time 
in boiling that carrots do when immediately taken out of the 
ground. 

It appeared to the committee, on minute examination, that the 
means adopted by Mr. Way for preserving carrots, is fully adequate 
to the purpose; and that where an opp.atuuiU oifers of procur¬ 
ing proper casks, carrots may be preserved for many months in 
this mode, cither for exportation or home use, in a perfectly sound 
state. 


T2 
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LXI. Notices respecting New Books* 

Chemical Essay principally relating to the Arts and Manufac¬ 
tures of the British Dominions. By Samuel Parkes, F.L.S.* 

Member of the Geological Society, &c. in Five Vols., with 

Twenty-three Copper-plate Engravings. Price 2.1. 2^. 

In our last volume, p. 48, we gave an article on the Citric Acid, 
extracted from this work, and in a note promised to lay before 
our readers some further account of this very interesting and en¬ 
tertaining production. We hoped to have done so before this 
time; but have been prevented by a pressure of temporary subjects 
which would have lost much of their utility by a delay; and 
besides,Mr.Parkes’swork contains so large amass of curious and 
original matter, that it required some time to make such a selec¬ 
tion as might render justice to so ii'-eful, judicious, and laborious 
a writer. 

The work consists of Fifteen distinct EsSays on the following 
subjects: 

I; On the Utility of Gli@fnistry to the Arts and Manufactures 
of Great Britain.—II. On Temperature.—III. On the various 
methods of ascertaining the Specific Gravity of Bodies.—->1V. On 
Calicj Printing.—V. On Barytic 1‘^aith.—VI. On Carbon.— 
Vn. On tijc Manufacture of Svilphuric Acid.—VIH. On the Pre¬ 
paration and Uses of C'itric Acid.—IX. On the fixed Alkalies.— 
X. On the. Manufacture of Earthen Ware and Porcelain.—XI, On 
the Rlanufacture oftlje dilferent kinds of Glas.s —XII. On the Art 
and Pfactice of BK^aching.—XIII. On Water, and the variouvs 
Methods of its Purification.—XIV. On the Manufactiffe of Sal 
Ammoniac.—XV. On Edge Tools, and the methods of tempering 
then. 

Ti e last volume of this interesting publication contuins 250 
cddition.al notes, which are wiitten in a perspicuous maimer, and 
contain so much important information .as to form a very valuable 
appendix to the work. A most copious and useful index, an ap¬ 
pendage too often omitted in modern works, closes tlie volume. 

It will not be expected that we .should make extracts from 
every essay; but we shall endeavour to give some of the most in- 
tcresthig cud useful parvs of the work, for the information and in- 
stnjiptiou of our readers. 

In the first essay, which is on the utility of a knowledge of 
chemistry to the arts, we axe told that “ formerly the professors 
of medicine wer'' ignorant of the nature,of the salts, t^t no 
loiig'er ago thari t.he year 1765 b^^een 

the celebrated Marg^^m^^|HpPPmaray^espectiiig the base 
of the alkali."' 

J In 
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In one of the notes to the same essay we arc told that ** Boer- 
haave, who had a botanical garden of eight acres, and who was 
so intent upon stocking it with every exotic that he could pro¬ 
cure, as once to have styled a present of a few American seeds 
^mvnera auro oarimoy gifts more precious than gold, was, not¬ 
withstanding, so captivated with chemistry, that he sometimes 
spent whole days and fitights successively in' the study and pro¬ 
cesses of the art.” 

The essay on Thmper vTUIie is divided into two branches, viz. 
natural and artificial. The variety of cliunte in the different 
regi<»ns of the earth, the effects of caloric on animal and vegeta- 
i>Ie life, and the nature of its agency on combustible substances, 
?irc arranged under the first division of the subject j while that on 
artificial temperature contains a detail of a variety of expedients 
for procuring fire ; for modifying the effect^, of heat and cold ; for 
economizing fuel; and for improving many opciations which l)ave 
a considerable influence on the success of inaiiy of the nianul'px- 
tures of the country. 

In sj>eaking of the means which have been employed bv dif¬ 
ferent nations, and in different pcnod4;;pf the rvorld, for producing 
five, Mr. Parkes says, “ In ancient times fire was always employed 
in the rites of religion; it consurnofl the burnt offerings of tlic 
Patriarchs; was kept continually burning in the Jewish taber¬ 
nacle; was looked upon as tlse origin of life the soul of the 
world, the symbol of Deity; and considering it as the visible sign 
of an invisil)le Being, it has iroin time inunetnr'rial been actually 
worshipped l>y the Pcisians, and by some <(Lber Asiatic natioiisf. 

“ According to Phny, bre w for a long ti-ne unknown to some 
of the ftneient Egyptians; and when rnidoxus the astronomer 
showed it them, they were absolutely in raptures. 7’hiC produc¬ 
tion of fire by collision, and the use of flint and steel were 
liowever known long before the time of Pliiu.” 

In that pair of the essay which relates to the subject of pro¬ 
ducing artificial cold, several chemical processes are related which 
can be conducted to hunter advantage at a temperature helow 
freezing tlian at any other; and having remarked that ‘‘it might 
be worth w'hile to inquire whether an ice-house might not be em- 


* T’irt: w:is s«> <ioner<iiiy ci'Psidt’itd aslia- ri/u /Uirriits 

urre iisnalU pliKul in tlic li'iii(l-> nf the nevilv iii.ii rieii; iukI at l!u-ii dt.niis 
t rliiifiuisf'Cii loicin s v^L‘le piaei.'J upuii thiir I'-ssai sar le IVu s.iru;, 

Uvo. 17 t. 8 . 

t Tlio sai'ied {ir»* of the Vrst il viiiiin®, att-inje the Ibniians. as beheld by 
tla-m nitit litth; less than, adni.itio'.i. ^'inna liuiii .i i* n'pi«' to V't'-ta, the 
god^ss'of tin, ^vhu'h.ia atier aue'* "as reheilt with ^Meal ir.rniMiJlciMa e. 

I I he Lapia.'ir4^ii^^i||fe^^^^ntnicts uf niar'-iagc witii t!',e lire and lliiit; 


for fire will) ilietn is the at ___ 

the treasure of lire witliia it never 


.. - - ' - • j 

lid tjtjaJl'n t, say they, eteni.ii, for 

ployed 
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ployed with advantage duriijg the summer months in preserving 
meat,” it is added that from the salmon fisheries in Scotland 
and the north of England, the fish are sent to" the metropolis, 
during the greater ])ait of the season, packed with ice, ip boxes 
about ibiir feet long and eighteen inches deep. When packed, 
tlie ice, which is previou.sly broken as small as bay-salt, is pm 
over them and beaten down ns hard as jau he without bruising 
the salmon. In this manner they art* kept perfectly fresh for two 
or three weeks.” 


In treating of the advantnges whicli maybe derived from arti¬ 
ficial cold, Mr. Paries recommen K the use of frigorific mixtures 
to freeze oecasionally the brain and llic eyes of tliose animals 
which are to niitlevgo dissection Ijy a.jutoniical pupils, those parts 
not being easily di ,seated in any ovher wmv, and informs us that 
this method was first piacti'ed l<v the great Mr. Boyle. In the 
directions which are gi\en (or the use of saline mixtures to pro¬ 
duce artificial cold, Mr. I’arkes lias very properly remarked that 
** it i*? of c'onsccjueiice to ha\ ■ die sjiJts IVosh crystallized, thorough¬ 
ly dried, and then finei) };iilvevizc<l; that the mixtures lie made 
rapidly, and in vessels a? thin as can be procured.” 

An e.-:;H‘dient lidaterl by Mr. Parkes, and which is adopted by 
people in noithern regions for }irociiring water in vviiiter, is 
curious. “ During the winter at Iludscjn’s Bay, the surface of 
the lakes and rivers is covered with ice of such great thickness, 
that non at or can be procured without cutting ihror.gh the ice 
with axes nid wedges, which is a very lahorious and tedious 
operation. As soon, therefore, as the surface of the water which 
has been iaiil open has accpiired a thin plate of ice, the kihourcr 
heaps over it a i-uantity of snow, which, by being a bad conduc¬ 
tor of heat, pr 'vents the caloiic of the water from passing upwards 
according to it-* natural tendency. Then, dining the remainder 
of the winter, the iiihabilants have only to remove a little of the 
snow, when occasion may require it, and tliey have water im- 
niediatelv.” 


A hint which Mr. Parkes gives in vol. i. n. 281, respecting the 
iucl proper for stea:u engine and other large iron boilers, deserves 
to be rioted. In sir'll cases “ suljdiurous coals should he avoided, 
the sulphur rvliich rises during cornbustimi is apt to occasion 
a rapid decay of that juu t of the boiler which is exposed to the 
action of the fire. It produces a sulphuret of iron, which wastes 
away.|jl••'fast as it is formed,” 

The last 100 pages of this essay are chiefly occupied in giving 
directions for huilding ■“tills, funu.c.s, chimneys, &c. and in advice 
respecting the choice aiul managernent of 
the author’s experience in hi|i own must con¬ 
fine our notice tp the management of 

reverberatory 
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reverberatory furnaces, at page 302 of this volume :—In rever¬ 
beratory furnaces for the decomposition of neutral salts and the 
manufacture of alkalies, ash-pit-doors are of no use, as it is never 
necessary to check the fire suddenly, as in other operatiojis. On 
the contrary, I have found it advantageous to have the ash-pits 
as deep, and the chimneys as high, as possible, in order to occa¬ 
sion a strong and unifflerrupted draught. 1 cannot snlfer this 
opportunity to pass without remarking, that the proprietors of 
rcvcrberaU’iy furnaces sl\ould contrive to continue their processes 
night and day; <n, if that be iiujnaeticable, they should rake up 
tt)e fire and stop the pa'-sage to llie chimney so as to prevent the 
furnace from cooling «huing the night. Furnaces thus worked 
will last six or seven times as inng as those do w’hich frcfjuently 
stand idle. The contraction of the materials during the time of 
cooling, and the sub''Ct|ucnt expansion, wear them out.rapidly.” 
But in our estimation the most important part of this essay is 
that where the amhor urges the necessity of attending to lempc- 
rahire in tlie con duct of manufacturing processes. A great num¬ 
ber of cases in corroboration of this advice are adduced, which 
are well tlescrviug of tlie ])cru'!al of all practical men : see page 
ddl—3S2. The detail of the facts above alluded to is concluded 


in the following manner :—“ I trust enough has now been offered 
to indfice e\cry mar.iii’aciurcr wh.o may peiuse these loose hints, 
to a}>ply tiiem ro his own business, and to consider whether some 
of his own })cculiar procc.ssc'’ iniglit not be very materially iiri- 
provod by a va) iation of the temperature at which they have 
usually been cenducted. This is tlie chief object I had in view 
in composing t!'i.^ c-st}; and as all the principal observations are 
founded upon expe ricucc mil ti’.c iic'.t information 1 could procure, 
1 entcrtaiu some coiiliilcufc tliat it will l>e acceptable, and prove 
highly useful—especially to the I’aitisli manufacUirer.” 

“ Tlic sujicrior hiiawlc'lge of our manul’acturers has been the 
great source of our cxccJ'cuce as a commercial natiou ; but there 
is a danger, amid llie growing iutcUigenec oftlic age, of our losing 
this proud j,ra-( r.nncnce. unless sonic sj’iritcd iiuliviiluals, in every 
class of ^,o^.letv, aim at iiiforiuiug the public mind, and exciting 
that eumiution amoiig our respective artists, vvliich is sure to 
stimulate their cxoitioiu and lead them on to perfection/’ These 
remarks arc closcil liy some spirited national observations, which 
will ho read \-.’ith considcoible interest. 


The third ess'iu in th 


e.-o volumes is entitled SpKt ivic Gravity; 


liud fv.’» we do not lecollect e\(M' to have seen any treatise express¬ 


ly on this faihject, we deem it as important as any which the work 
co|lains. t^Ucalculated to instruct young jicople in all the 

different in(>des^ol^^^g||ji&g (lie spigiific gravity of gasses, fluids 
and solids. It t.hgcalculation of 

specific 





296 Notices respecting New Books, 

specific p;ravities, and is accompanied with drawings of the dif¬ 
ferent instruments whicli are usually employed for that purpose,. 

Essay IV. is on Calico-Printing. This essay commences with 
an historical account of the various modes of staining and orna¬ 
menting linen garments from the earliest ages; descrihes aotne 
of the processes of calico-printing in India; andtheii the different 
methods Avhich arc pursued by the calico^intcrs of (heat Britain 
and Ireland in the jireseut day. The managements are how'ever 
so various, ami tl;e ])roces‘'es so diversified, that an attempt to 
detail them here would be incompatible Avith otir circumscribed 
limit '. A fcAV ext!acts must therefore suffice from this essay. 

What Mr. Pavkes observes respecting the use of the dung of the 
cow may be interesting to our readers, as it is new and curious. 
“ When the pieces of calico have been propeily stoved, they are 
pas . vi,” he says, “ through water at va'ioi's ’■cmjx'raturcs, with 
u little coAV-diiijg mixed in it. Tin* intention of ihe dung is to 
ahsivb and tcinovc that portion of the inordanc which is not .ac¬ 
tually combine'; wiih the cloth, and which otherwise might stain 
the white or uiipriulefl parts. 

“ I s'.ispcct,” continues he, “ the dunu: of the ■ i)w is servicea¬ 
ble in another naiy besieVs that of clcau'-ijigthough the juinter 
nuiv not bo nvv.iie of tiic luiture of iis oporjiiion. It is ac- 
f.nowiedged nuit lujulder, cochipeal, iiufj some o*!uu' dyc% pro- 
nnee p'.ucli b‘?tt« r col-.iur*! (u; K'xnUiUi ihfsn <»;i cotton cloths, 
ou'iug to the f'iruor being ol aiiimal, and the l.-.ttcr <;f vegetable 
origin. I prcmi Oj tlicrefoie, that ilie dung iin[»'iits an rnumol 
matlci i to the fi!)rcs of t!\e cotton, and that thi•^ jiiiimitl matter 
acts as an aihiitioual nu'is'laut, and thus more powoitidlv attracts 
the cisloiuiiig particles of the d\e, than the u.vjrd.int'^ alone would 
be eapalile of doi’ig. If a piece of calico, prepi'red with acetate 
of ahuniisc, be divided iiito teo pints, ai:d the Miperli?ious mor¬ 
dant remove.! roui one of iLejn ijv C(jw (hiug and water, and 

^ . ' *■ 

from the otli. iiv vva’^er t.a!\. Li,"-u:;h both ihiids were at the same 
tempernture, . w di ];e h und, im {.'a.-sing the two portions through 
a ■h'‘C'act.i''n of A\.jld or uneieitrci* bark, that the yellow will be 
miie.h move intense and bnght in that winch had been submitted 
to the aeti m of *hj cow-'inug.^^ 

Tile account of the ru! vantage. ■ f cylinder priiuiiig is thus given 
by Mr. Parkes:—“ IT.^ c machines,’' says he, “ have not only 
t!»e ex‘ellencc ;’-f pri lling more corrci tly than can ])Ossibly be 
ti me 1) ’ nsean " tue black, but the saving of time and labour 
v^iiich hey atfoi ‘ . great indeed, A piece of calico which would 

* I ■■■ <ni .tiiro'-'s !sv . . i a rU’irii;-\('‘'Scl, iiiav appear to be a 
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take a man and a l>oy three hours'to print with one colour, or 
six hours to finish with two colours, may hy this means he done 
in three minutes, or three minutes and a half, and then much 
tnore completely than could even have been imagined before the 
introduction of this invention/* There are many iiew and im¬ 
portant hints thrown out in diflTercnt parts of this essay, but we 
must refer our ieaders||| the work itself for the particulars. Some 
copper-plate engravings of the new apparatus accompany this 
essay. 

The work before ns, besides numerous known facts judiciously 
selected, contains so much nevv, curious, and useful information, 
detailed in a pleasing and popular inaiiner, that we would will¬ 
ingly enlarge our extracts if we could find room : but our limits 
forbid this at present. 


yf Pradicul I'renlisc on propctlins; Vessrh ly ^c. By 

Robeutson BrciiANAN, I'-ivil Engineer j illustrated with 
sixteen engravings. 8v(). *204 pages. 

Tfie subject to wiiieli tl/n volume is principally devoted, has 
for some time oceuj)ic(I much of the public attention. Alter a 
short intrnduetitm, Mr. Buchanan states the peculiarities of the 
Clyde navigation, that being the river on which the first at¬ 
tempt, dc-'crviug of notice, to navigate by steam was made in 
this country in the year 1812: this forms the First Part; and 
here the author has introduced a popii'ar account and desciip- 
tion of 111 .It inc'«timai)le invention, the IStoam Eiigiue—Part II. 
contains description" of vitri.iu'« modes wliich have been proposed 
or tried for propollln vessels. Parts III. and VIII. an account 
of steam 11 iviiratior. oj. other rivers in fireat Britain and Irelruul.— 


.Vn account of the steam bo.its in Amciica occupies Part IV.— 
Pait V. is devote i to vessels in America piopelled by means of 
inach'merv diiven by from eight to tliirtcen horse.! or mules, 
woikiug a gin <»u the d.’ck.—P.ulVl. is dedicated to subjects 
relating to t!ic ibeorv and pre.eiice of Naval Architecture, as 
being intiu'a’ely counc;.ted vvitli steam navigation, and em¬ 
braces § 1. Tiie re"i't!i!ice of fluids : § 2. Expi'iiments illustra¬ 
tive of the motions <>f re-isted fluids; § .'i. Experiments made 
under tbc direction of the Soe!'’tv for the Improx’^emcnt of Naval 
Archit'.cture : § 4. Of the forms host adapted for stability: 


§ o. Oi tnc forms be"t adapted to prevent rolling and pitching: 
§ (i. Of steering: § 7* Improvements in .ship-building—Mr. Sep- 
pings’s ami .Mr. .Valter-’s described : § 8k § 1). are occupied 
with hints respecting timber, amf the removal of iuipcifections 
idJlhe eoiuinQU.|^i^islruction. Part VII. Miscellaneous obser- 
vation.s.—An Appeiit4jx;,^i « 

1'his work deserves commci|p|||^j||||||^^ of steam- 

iiavigation 
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navigation has been treated in a popular manner^ while.the m- 
formatioii coininunicatcrl by the author is lucid and satislactory. 
The plates are remarkably well drawn, and engraved in the 
first style. _ 

Mr. Taylor, of the Architectural Library, Holhoru, has just 
published the Fourth Volume of the Antiquities of Athens, &c. 
measured and delineated by James Stuaiit, F.R.S. and FJ5.A., 
and Nicholas Revett, Painters and Architects; edited by Joseph 
Woods, Arehitect. - 

This voljime contains S8 plates, besides 15 vignettes, en¬ 
graved by the best artists, uniformly with tlie preceding volumes; 
together with historical and desciiptive accounts of the several 
subjects; also a portrait of Mr. Revett, from a picture painted 
by iiimself, and engraved in the line manner by Isaac Taylor, 
and memoirs of tlic lives of the authors. 

Messrs. Stuait <u:<! Revett being clctaitied at Venice, in their 
way to Athens, u.eJe an excursion to Poia, where they passed 
six months in measurur; the subjects, and in making the draw¬ 
ings, wliich arc now submitted to the public; and uhich formed 
a part of their original scheme of publication. 

The admiration with which thcic remains of anti({inty have 
always been mentioned, no less than their intrinsic merits, ren¬ 
der it desirable that they should bo offered in cojn})lete detail to 
the public, which has by no means been the ease in any of the 
works in which they have hitherto been noticed. The subjects 
are an amphitheatre, the temple of Rome and Augustus, and 
the arch of the Sergii. 

The sketch-books of Messrs. Stuart and Revett have furnished 
several plates of curious fragments of ancient architecture and 
sculpture found in the Greek Islands, with views of Mount Par¬ 
nassus and the Rock of Delphi. 

The cx(|uisitc sculptures whi<;h adorned the temple of Minerva 
at Athens have ever been objects of the highest admiration, 
and are now become particularly interesting, from the circum¬ 
stance of a large portion of them having anived in this country.' 
Of these beautiful specimens of ancient ait there are 34 plates, 
from drawings by Mr. Pars, representing the entire west frieze 
of the cell, with some parts of the north and south sides, and 
several of the metopes of the exterior frieze. These, with those 
already published in the second volume of this work, exhibit all 
the sculpture which remained of the temple at the time (1751) 
Stuart and Revett were at fAtheus. Amongst these are 'five 
plates, showing the state of the sculpture iu^he pediment9||||^ 
the year 1683, when visitgd by fhe |^r(^;i|^e1\bintel, from 
copies of the originaL^^||||ffi^i tne^ihg’s library at Paris. 

^' These 
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These valuable documents show the entire composition of the 
sculpture in the west fiont. 


Dr. Adams is preparing for the press, Memoirs of the Life, 
Doctrines, and Opinions of the late John Hunter; founder of 
the Hunterian Mnseum at the College of Surgeons in London. 
These memoirs are c',ir|j|^u!ly collected from authentic documents 
and anecdotes, and -also from the writings, lectures, and con¬ 
versations of the deceased. 


yl Journal of F^ciejicp and the ylrfs, No. I. Edited at the UoyaL 
Institution of Great Btifaw. Published Quarterly. 

In a former number vt. announced the expected apj)earance 
this publication, edited by ^h•. Praude. The first number wa> 
published ar the bc^imiin*” of April, and contains—1. A paper by 
Sir II. Davy on his safe-lamp, of which wo have already laid a 
description beforo oiir readers.—2. Demonstrations of so’ue of 
Dr. M. Stewart’s (iencral Th'orenis; and an account of some new 
properties of tlie(iir<’le: hyC.IhLbbage, Esq. F R.S.—ii.f)usf)me 
phenomena attoiunng llie process of Solution, and on thcii appli¬ 
cation to the li.ws of (h‘y\tnlliziition: V>yJ.F. DaniclJ, Es(j. F.R.S. 
and M.R.I.A. 'rhi-. i'- a very interestirig paper, and the ex¬ 
periments of the I'iithor tend to su;oj)ort the ingenious theory of 
Dr. Wollaston rt .,)'''cting crystalline airangement. 

“ If a mass of any moderately soluble salt be suspended in a 
vessel of water, we may ‘horrly observe that it is not equally 
acted upon by tlie fnid. \Vc shall perceive that it has been more 
dissolved towai’d ib.e npjrer than the lower part, and the whole 
piece will assume, nine or less, ilse form of a cone, with the apex 
at the surface of tlic llijiiid. 'riic particles of water which are in 
immediate eont-aci \rilh the sr.lt coiidoii.o with a portion of it, and 
thus l>ec<ni:i!i!.'. spcciricallv h:\.vier than t!ie remainder, sink to 
the bottom oi the vessel; others sneeced, and follow the same 
course. A la\trof saturated solution is thus deposited, which 
increases in hulk :is the process proc H'd"', protecting in its rise 
that part of the mass whicii is C'.n e.xcd u itli it, from further action. 
The power ol the solvent is therefore longer exercised upon the 
upper than the lower surfaces, producing, by its gradual decrease, 
the above-mentioned peeuliariiy of shape. This modification of 
solution by gravity is ^ntitely counteracted by agitation; hut if the 
proce-'s he carried on in a gla'^s vessel, with some care, the cur¬ 
rent of descouding li({uicl maybe rendered peree[Uihle ^o the eye, 

t Biit there is a much more important circumstance attending 
process, v^ich it is the particular object of the present paper 
fo illustiate and considtSf^ Indepe i^qt o f the modification of 

form 
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form produced by the cause above described, the surface of a 
body is never equally acted upon by a solvent. Striae or ndj|ii^ 
may be detected in various places, and, indeed, generally cov^r 
the whole ot its superficies, ^^lich prove, not only that the me¬ 
chanical attiaction of the solid has resi.-ted chemical action, but 
that it has resisted it more in some directions than in others. 


Thef Mowing expe i:!,ents,whichonly rt ^iire time and moderate 
att-nition, nhiie The\ give determiuatenesults, are explanatory, at 
once, of t!iC cause and progress of the phenomena. 

*• If we immerse an amorphous mass of alum in water, and 
set it h\ in si place wheie it msty remain undisturbed for a period 
of tinee or font weeks, at the expiration of that time we shall 
find tl’-at it has assumed the pyramidal form before described. 
U})on a further examination, we shall observe that the lower end 
of th.c s; ass presents the form of octohedrons and sections of oc- 
tohcdroiis, as it were, carved or stamped upon its surface. These 
figures will he high in relief, and of various dimensions.—They 
will he most distinct at the lower extremity, heconring less so as 
they a-'cend, till at length they are totally obliterated. 

“ A continuation of the process, however, would evidently re¬ 
solve the whole into similar figures, their cessation arising solely 
from that superior power of solution whicli subsists in the upper 
stratum of the lirjuid. 

“ These crystalline forms are produced when the w'ater is par¬ 
tially satiirated with the salt, and acting with diminished energy 
is nearly counterbalanced by its mechanical structure; and we 
are thus put rtr jtossessron of the important fact, that this latter- 
power does not merely act, as has beerr hitherto srtpposed, in the 
grosser forms of aggregation, hut in the more (ornplicated and 
delicate arrangements of crystallirre jrolariiy. 

“ Thi*! regular structure is developed both when we employ an 
amorphous mass atrd a regular crystal, pioviirg that the ultinrnte 
arrarrgernent of particles is the same itr both; and that the like 
disposition exists, both when the slowrress of approxirnatron has 
boutrded the solid w’ith symmetric ))lanes, and when the sudden¬ 
ness of the comlensation has for ced the aggregated molecules into 
a more c'^ ntraded sjrace. 

“ This new process of dissectiorr admits of rriore cxteirsivc ap- 
plieafroii th.an might at ^Jr^t be. imagined, and we arc thus fur- 


nislse * with method < f arrahsirrg erysiallin^arrangcrnerrts,v.’hrch 
proiiti'-e.s to le:i'! to io.prrrtant rcMrlt^. The geometrical frgrrres 
produced by tht 'C ujeaiis, are not less determrrrfite when the 
process has been carefully conducted, than those which result 
from the'corninoir nicthoils of erystalli/ation,^, and they are|||pe 
more hr.structive, inasmuch as we are pj^senfied in the same group 
with au extensive seri^|M|||g||||^atidns, atrd decrements of the 

primitive 



301 


Notices respecting New Books. 


primitive fosm* which shew, by their relative position, and mu¬ 
tual connexion;, the gradual steps by whicli one form passes into 
another/* 

Borax, crystals of sulphate of copper, sulphate of magnesia, 
submitted to cautious solution, also yielded distinct crystalline 
forms. Crystals of cai^onate of lime, carbonate of barytes, a 
crystal of quartz, and a polished carnelian, submitted cautiously 
to the action of their proper solvents, gave similar indications, 
but rendered less perfect, in some instances, by extricated gas 
making paths for its escape along the surface of the crystal, and 
there preventing the regular action of the acid. Bhinuth, nickel, 
antimony, and sonic otlrer metals gave evidence also of regular 
crystallization.—'I’lie author, atref detailing these experiments, 
proceeds to imjuire “ whether this new method of analysis may 
not be calculated to throw some light upon crystaliine arrange¬ 
ments in general ?” He then describes particularly the crystalline 
forms brought t») view on the surface of tlie jiicce of alum, with 
a view to a projter theory which may agree with all the results. 

“ It is eviilcnt/’ he remarks, that no general theorj of crys¬ 
tallization tMii be ajiplied to the cases under contemplation, which 
is not foinidod ujion such a disposition of constituent particles avS 
may furni-*!! all the inodifieations of form before desciibed, by the 
mere absti action of certain individuals from a congeries, without 
altering the original relative position of those which remain. 
That is to say, sup[)osing wc adopt the htpotUesisof the spheri¬ 
cal form of the molecules, it will not be sufficient that a cube 
may be constructed by the superposition of four balls upon rlic 
top of four other balls and an octohedron by placing four 
Spheres in a square, with two others in the interstices between 
them (iu which two cond)inations it is evident <hr;i tlie position 
of no three particles is alike) ; but the di-position of tise cube 
must include tliat of the octohedron, and tins latter must be 
obtainable by the equal abstraction of certain members of the. 
former, without intcjferiug with llie qitiescent state of the le- 


njaiiider.” 

Me then assumes, for inquiry, the splioie as tin* ham of the 
primitive particles, and proceeds to construct figuie^ to illiistrale 
tlieir relative position, and to prove vn bother by the ai)st! action 
of CLitain rows or ([uantities of spheics from the mass, without 
disturbing those that are left, the mass or any poilu ii oi it can 
be made to exhibit the rei uiicd forms. He makes u base of o6 
halls, on these other balh to the number of 2.) aie. ph-ae/i in a 
j||||pe occupying the interstices formed on tlie surface of the 2(5. 


Sec the coustructfbn oftrlhe cu! e *4 proposed by W. 11. WuHaston, 
M. D. Sec. H, S. Phil. 1 rans. 

On 
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On these alternate layers of 30 and 25 are placed till the heigliC 
equals the base, that is, a cube is formed—the atpms represented 
by the balls being kept in their place by attraction. He then 
shows by appropriate figures that all the crystals exhibited on the 
face of the alum “ may be satisfactorily derived from a series of 
spheres maintaining that relative position which they must as¬ 
sume if endued with the power of mutual attraction.*’ The 
surfaces and lines of the solids produced, arc in no instance inter¬ 
rupted, or broken, by a space equal to the diameter of one pai-- 
tlcle. Will any other geometrical solid furnish as simple and 
satisfactory a solution ?” The cube assumed as the integrant 
particle is demonstrated to be defective. 

“ But there arc many su'ostauccs in nature resolvable, both by 
mechanical division and chemical solution, into regular solids, 
W'hich, it is evident, cannot in any way be constructed of spheri¬ 
cal particles. The rhomboids, for instance, of carbonate of lime, 
and the flattened octoheclron produced by the action of water 
upon a four-sided prism of sul])hate of magnesia. Is the theory 
calculated only to resolve the peculiarities of the former class; 
or may it Ije extended by similar observations so as to include 
crystalline aiTangcmeiits of every de.scri|)tion ? 

“ The latter of the two substances just instanced, would seem 
at once to point to a flattening of the elementary sphere, as af¬ 
fording a solution of the problem, with respect to its individual 
properties ; but how far may this idea be generalized ? And are 
there any peculiarities in this class of bodies, which may direct 
us to this explanation of their naliue ?” 

Mr. Daiiicll then shows that spheroids may be so arranged a.s 
to yield all the forms and modifications w'hich are the subject of 
inquiry, and concludes his ingenious paper as follows : 

“ A singular confirmation of the spheroidical form of the ulti¬ 
mate particles of crystallized bodies, offers itself in the contem¬ 
plation of a local arrangement which is coininon to crystals of 
every substance. If we suppose two nuclei to be formed in any 
solution, in such a manner that the axis of one shall run in a 
contrary direction to the axis of the other, each will of course at¬ 
tract a particular system of particles from the surrounding medium, 
fishould the two, therefore, come in contact, a greater number 
will be collected at the point of junction than at any other, and 
they wilkiherefore arrange themselves in the least po.ssible space* 
Accordingly we find, that whenever a crystal is attached to an¬ 
other, in sqch a manner that their axes run in contrary direc¬ 
tions, if wethe two asunder, we shall invariably be presen|gl 
with a regular hexagonal arrangement at the point of juncti^^ 
whatever be the form thfiratufe of the substance,, 

or the direction would be disposed 
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to separate by mechanical ftwce. This observation has been re¬ 
peatedly verifted upon carbonate of lime, selenite, fluor-spar, 
quartz, topaz, and other mineral bodies. 

The foregoing experiments and observations are offered in 
support of the ingenious theory of Dr. Wollaston, whose simple 
and satisfactory elucidation of the principles of crystalline ar¬ 
rangement has solved the difficulties, and remedied the incon¬ 
sistencies of all previous explanations of the phenomena. Former 
hypotheses, however laborious in their construction, were defec¬ 
tive, and unsatisfactory in the fimdaraer.ta! data of their arrange¬ 
ment, and were incen'j^etent even to explain the solitary fact from 
which they originally emanated. 

This, howcvci, is found to stand the test cf experiment, as 
far as it is applicable IVom the nature oi the subjeci; and another 
analogy is thus (kp-jned to the adjuiicrs of the simplicity and 
beautiful connox’t.n of the order of the universe, who w'ill recoa- 
nisc, in the iuvisible a.ud scarcely imaginable stttnns of a crystal, 
the same forms which in Incomprelicusibfo magnitude roil their 
majestic courses in the jdanetary syMcin.” 


ihe other ariiclc.s in the number before us aic :—4. On a sin¬ 


gular malformation of the human Heart; by N. L, Young, Esq, 
—f*. Some account of tlie external changes v.I.ich take place in 
the Surinam Frog {iiu.iaparudoxn Linn. ) from its earlicftt stagek 
till it becomes a perfect aninral; by W. AT, Ireland, Esq.—€. An 
account of the pin sic.d preperties cf the Alalanibo Hark.—7- A 
new blow pipe.—This ccntiivaine consists la employing a vessel 
containing compressed air, and mrnislied vvitli a syringe to renew 
the .supply. 

8. On Aqua regia, or Nitro-miiriatic'Acid : By Sir II. Davy. 
—Strong nitrous acid, saturated with nitrons gas, and mix^ 
with a saturated solution of muriatic acid gas, produces no other 
efi’ect than might he expected from the action of nitrous acid of 
the same stiength on an equal quantity of water: the acid so 
formed has no action on gold or platina. Equal volumes of mu¬ 
riatic acid ga.s and nitrous gas being mixed over mercury, and 
half a volume of oxygen being added, the condensation will only 
be what might be expected iVoni the formation of nitrous acid 
gasj and when decomposed or absorbed by the mercury, the mu* 
riatic acid gas, unaltered, is found mixed with a portion of nitrout 
gas. It appears then, that 7iitrous acid and muriatic acid gas 
have no action on each other.** The mi.xture of colourless nitric 


acid and muriatic acid of commerce is yellow, and dissolves gold 
am^latinum. If gently heated, it gives oif pure chlorine, and 
becAes deeper coloured; if the heat be continued, chlorine still 
rises, but mixed with nitroi^acid gas^Which may be separated 
from it by a small till no more 

chlorine 
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chlorine carr be procured from it, it can no longer act on gold or 
platinum, and nothing rii.es Irom it but a mixture! of nitrons 
and muriatic ^cid, It appears then that hitro muriatic aeid 
owes its pe^iar properties to a mutual decomposition of th'd 
nitric and muriatic acid; atid that water, chlorine, and nitrous 
acid gas are the results: and the attractions which produce these 
results appear to be tlie attraction of oxygen for hydrogen to 
form water, and that of nitrous acid gas for water.” Aqua regia 
“ does not oxidate gold and platina, but merely causes their com¬ 
bination with chlorine; and when it produces neutral salts, they 
are mixtures, and not chemical combinations of nitrates and 
compounds of chlorine.” 

9. On the freezing of Wine, and the Specific Gravity of Sul¬ 
phuric Acid ; by S. Parkes.—10. Observations on the applica¬ 
tion of CcK.l Gas to the puiposes of Illumination; by Mr.Braude. 
—11. An anomalous ca^c of Cliemical Affinity, by 11. Phillips, 
Esq.—12'. Effects of a paralytic Stroke upon the powers of ad¬ 
justment of the Eyes to near Distances, by Sir E-Ilome, Bart.— 
13. llcvit’W of Beudant’s “ Essai d’un Cours clJmentaire et 
general des Sciences physiques.”—14. Life and Writings of/ 
Hedwig. &c. &c. &:c. 


LXII. Proceedings of Learned Societies. 

ROYAL SOCIETY. 

March 28 and April 4. i uk reading of Dr. Thos. Thomson’s 
paper on Phosphoric Acid was continued. In the .series of ex¬ 
periments which t!ie author had undertalcen to iiscortaln with 
j/reclsioii the weight of an atom of yjhosphorii's, he noticed se¬ 
veral combinations of acids which had not hitherto attracted the 
attention of chemists, and to which he gave new names. But as 
he did not pursue his analysis to the extreme in evety case, he re- 
.served lii.s detailed observations on some of them for a future 
paper, his chief object being to detect the combinations of phos¬ 
phorus. .Many of his conclusions are the result of calculation 
on the previously-known combinations of afom.s of oxygen with 
different bodies, rather than of direct experiment. In some 
cLses his experiments did not correspond with his pie-conceived 
theorv of atomical combination, and then he readily abandoned 
the ai ciiracy of the former to the suppo.sed infallibility of the 
hitter. Nevertheless he found, beyond doubt, that phosphorus 
eonihincs with lime in six different proportions; and tha^H^ 
thrc<i of these combinations could n9t, be piultiples, they were in 
direct opposition pompously announced 
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by Berzelius. Hence he concluded that the Swedish Profes^r 
has established Jus canons rather top hastily, and from data 
which, however they may correspond with the chemical phre- 
iiomei! \ of six or si.lts, are incompatible with the facts 

relative to nearly a hundred others. 0r. T. operated chiefly on 
bones, and the phosphat of lime which they contain: in opera¬ 
ting he lollowed the process proposed by Eckberg in 1795, and 
preferred the deflagrating of phosj)hcnis in oxygen, to every 
other’ mode of ascertaining their relative cominnatiens. Bat his 
appaiatus being sinaii, his e\perhiien|^ were often made on the 
coiobiistion of a single giuin of jflior.phonis in oxygen gas. 

April 25. A very short ])aprtr by Sir Everard Home was read, 
as an appendix to his roina’ ko on the eifeets of certain medicines 
on the circulation of the blood, and in proo.<^ of his opinion that 
their eflieaey is euiircly owing’ to thoir action on the circulation 
dirnirishing ti e pdi-sc. To coiKirni this position, it was 

suggestcu tO him lo tr) the eficcts of his gout medicine thrown 
directly into toe blood wilhoiit the inVrnjcc'inm of the stomach. 
With tills view HU) gi..his weie injected into tiic veins of a dog, 
when the aj.im; i ;ii u few iniiirics became connnsed, his pulse 
iovveced, rospiia^io.t difficult, had evaouatioas, and in five hours 
died. On opening the stomadi :t v.as found inflamed, and tlie 
whole ajipcj.’-jii CC-: ..(re ev.u’^iy the if the poison had 

been taken into the stoiuach. bin’ considers this a demon- 
fttration, as far as it is po'ijble in such a case, of the truth 
<1: his thcorv. 


* GXOLOGf(i\f, soriETV. 

A Report by Dr. Granville, on a h’emoir of M, Methuon, on 
the Mode in which carlinj and weloHic (h y^ tahs, not of a saline 
Mature, arc formed, was rea l on the IGth Feb. 

Crv'-tals, acct.rding to Mons. Nictimon, are not the imme¬ 
diate consequence of niniistinbcd soiuthni or fusion; but the 
produce of a peculiar dcc.>m])Obition of amorphous crystallizable 
masses, the particles of which arrange themselves, during de- 
eompo-'ition, acconlinc,- to ceitain laws of attraction ; the process 
bein/; c.uii-.-d <m in the <lr w.i}, and in the air,” 

Ab iC.l t vcive years ago, .vlhle engaged in some mineral pur¬ 
suits ii. Elba, his attention was diiected to a block of argil- 
laceout y(liis/u% ivith pyrili:s^ which appealed to have been re¬ 
cently detached from a stratum of that substance, forming the 
basis of a large mass of .strudstone pTojecting from one of the 
sides o^' the mountain. On examining it he found that several 
capiy||iry crystals of alum from. { to | of an inch in length co- 
vere^ts superior surface. 'Hiis as well as the lateral aides of 
the stone were in an moreor less 

Vol, 47. No, 216. jipril advanced^ 
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ad|yanca4i to (He depth of 11 inch. There was some dust lying in 
the intervals between the crystals, which he blew olf; and he ob¬ 
served that the wind had previously scattered some of it around 
the ^tone as it lay on the earth. Struck with this singular an- 
pearauce» and almost instantaneously seising the hint from im- 
tiire, Mons. Methuon raised with sticks an, appropriate shelter, 
under which he placed the mineral, andi frequently paid a visit 
to the apparatus. The elongation of the crystals and the ac- 
eoiripanjina: deoompodtion of the stone, became every day more 
visible, until, at the end ^ two months, the former were nearly 
double in size, and the Latter had increased in proportion. 

“Tliis discovery of the alum,”exclaims M. Methuon, “being 
formed in the air, and not in water, made a strong impression 
upon me, and I confess I could not forbear thinking there existed 
some arralogy between this formation, and that of the earthy and 
metallic crystals not of a saline nature. It was evident, indeed, 
that the alum, in this case, did not exist in the rock, but was 
the iimredir*tc effect of its decomposition; that a portion of the 
sulphui from the pyrites passed into the acid state by means of 
its contact with the atmospheric air; and that this acid, com¬ 
bining with the argil, formed the crystals of alum.” 

He repeated his observations, multiplied his experiments, and 
instituted more particular inquiries in the island, which led, he 
says, to a discovery of recent cr)stals formed from a decomposi¬ 
tion of the amorphous masses in which they were implanted. 

Nay, at one time, he seems to have caught nature in the very 
act of forming crystals of quarts, on a mass of silico^calcareous 
earth, from the suifdce of which M. Methuon had carefully re¬ 
moved all signs of pre-existiirg crystallization. The author 
marked tire spot well, and left it. After a few wcehs, some small 
points of rock-crystal made tlieir appearance; by degrees the 
pyramidal summits were formed; aird these were gradually fu]>- 
lowcd by the prism; its mass diminishing in size, as the crystal 
became more and more diaphatrous. At the end of three-and- 
twenty months, the period at which M. Methnon quitted the 
island, there were six leautifuL crystals (f quartz, from J to ; 
of an irrch in length, and ^ of an inch in diameter; the silico- 
ealcareous stone around them being excavated in the same pro¬ 
portion. But a fluid seemed, in this instance, to have had a 
part in the formation of these crystals; for, although the locality 
of the foksil producing them is described to have been beyond 
the reach of the waves, yet it is admitted that their spray, par¬ 
ticularly in tempestuous weather, often bedewed its exposed sur- 
face. || 

In a similar manner did M. M. obtain ciyatals of y^ite, 
some specimens of wkMkjtei»bp |bervgd to this moment.” 

Aftei wards 
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Afterwards'in Piedmont, oh some indistinct ciyitals 

alaikc 3^'garMtf which he. had^feco^^rocl on breakings no, 
ambrpl>^| mass of those iohstanees, and tm taking the proper 
precairfi^f, consisting in Ihrovvitig some ipdse earth and stones, 
ngaiiifvt ^e'suii'faee from which the hrystais had been removed; 
after th^fahse of six years, M, M. had the satisfaction of gather- 
a s'ivond and a /Ah'fl^erop of new beautiful Crystals, formed du¬ 
ring that period, som^ of which were sent to thfe public institu¬ 
tions at Paris. 

Having transported some of the shapeless mass of alalite, 
garnet^ green idocrascj fA/roxene, and amorphous pyrites; and 
formed with them an artificial mountain, which was placed on 
the chimiicy-piece in his room ; after many davs and weeks of 
anxiety, he hail at la'st the pleasure of sa ing cryitffk of all these . 
substances emerge from this heicrogeneous mixlur-e'^^'' **The 
first,says the author, ‘*vehich I hud the satisfaction of seeing 
on my artificial mountain, were small prisms of pyroxene; next ; 
came the summits of crystals of c/a/i/e, then planes of gat net^ 
after which those of idocrase and peridot followed in succes¬ 
sion." 


To produce 7ieju crops of crystal from eabmet specimens, ivas 
the next attempt. In July 1814 three specimens of idocrase, 
properly examined and described, were delivered to him from 
the School of Mines, and in November were submitted to the 
crystallizing process. In April ISlo new crj’stals were found 
on the surface of each of the specimens. 

From a number of similar facts M. Methuon conceives that 
the natural process of crystallization originally begins in a par¬ 
tial decomposition of the surface of si.cry it aHizabfe fossil; that 
from certain sjmts of this surface, where it has first begun, the 
decomposition proceed-; in straight and narrow lines to other 
similar spots which in their turn send forth similar lines, some¬ 
times parallel to the former, at other times crossing teach other; 
thus dividing, or, more commonly speahing, carviitg or engraving 
the surface of the fossil into several compartments, wdiich be¬ 


come, by a continuance of the process of decomposition, as many 
distinct )>ieees, coij'.tituting the body of the crystal in its rough 
state; and lastly, that during this process the substances of a 
iliflFercut nature, contained in tlie mineral, separate, and arrange 
themselves, in one or more parts of tire same compartment, the 
fossil mass continuing to be solid and hard, but fragile and easy to 
be broken;" the anthor having often brokett, between his fingers, 
some which had before \vithst<x>d the strongest percussions, 
iBVf. Methuon raaintaiiis that he has proved; That cry¬ 
stals begin to form at their summit, edges,'«p4 ?s^ld'angles. 

^ My, 
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2<lly, That produces, hy a^dircct process, all simple and 

compound d^als, withdut* first a mtcl^ ha ihalatter^ 

That'the ^a//erj'‘servingto fdVm the crystals, jli in the 
state of a solid mass tmfore, and continues in that' aaifte state 
during the whole process of crystallization. It'inay Irfs*called 
crystalUzable matter, 4thly, That cryntalllzalle is that 
which has filled, hy infiltration, the chas^ and clefts of miAin- 
tains, and the cavities of rocks 5 which chhiposes the veins, ^he 
stalactites, and the stalagmites; and, hi general, all that which 
constitutes accidental formations found in blocks, fiodiiles, &c. 
within large masses,” 

He recommends for his crystallogenous process, ** a bed ona 
inch thick, composed of loose earth, obtained from the decom- 
„ position of the stone in which the crystallizabie matter is found, 
having an elevated him of the same material round it, one-third 
of an inch in height. Some balls made of the same earth are 
disposed here and there on this bed, on which arc jdaced varioiu 
pieces of solid cvysiallixahle matter, formerly known under the 
name of crystalline matrix. On these , pieces other balls are 
properly disposed, serving to -support some ifiore specimens i t 
crystalUzable matter, so arranged as not to touch each other. 
The whole of it is then made as solid as possible, by the addition 
of other large and small balls, introduced w'herever any space 
exists 5 and lastly, the apparatus is hui roumkd by a wall of bricks 
laid singly on each ocher, without any mortar, and in a way to 
admit a free "circulation of air. 

Every two or three days the whole apparatus is warred, m 
as to keep it in a state of constant humidity, and no more. A 
degree of temperature is maintained equal to the internal tem¬ 
perature of the earth; and the apparatus is examined eveiy fort¬ 
night or three weeks if necessary, the pieces may be care¬ 

fully washed and replaced, taking care to arrange them so, that 
the balls which before were under, may now be placed above. 
After a certain lapse of time, the crj^stallizable matter is found 
to present distinct and beautiful crystal of the substances cin- 
plowd.” 


ROYAL SOCrEtY OF EDINBURGH. 

Papers on the following subjects have been read at this So¬ 
ciety since the commencement of the present session: 

Oritl^ Optical Properties of Fluatc of Lime and Muriate of 
51odal|||^ Dr, Brewster. The author has ascertained that this 
class m crystals possesses the property of double reft action, 
Largii mas 
mond not 


afes of muriate of soda, Ituate of lime, alum, and dH- 
m^^ossess tins property, but do so in a manner dif- 

‘ ferent 
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frrwit from <TO tlie other orymls'cf 

billing ill the same specimeo the sfemiiiffe'iplpiiiirth classes of 
doubly refracting crystals- In one par,t of Ojeir they have, 

the si^rne structure as calcareous spar^ and crystals of tbaJji class; 
in another ifie structwe of sulphate of lime, and cryst^^jpf that 
class; and in some ps^ts they do not exhibit double re&Action. 
r Experiments made at Woburn Abbey for determiuiag the Pro¬ 
portion betu«een the Load and Draught of Horses in Waggons. 
vThe instrument employed was contrived by Mr, Salmon td' 
Woburn. One general result was, that in a four-wheeled W’ag- 
gon of the ordinary construction, on a good road and on a hori¬ 
zontal plane, the draught is between a 2rith and a SOtby^f the 
load. With a load of one ton the draught is betweep >^3''*^Mi 
80 pounds. Several othef results were deduced. 

Account of a Chromatic Thermometer, by Dr. PrewsfleT. This 
inatrument is founued on a newly discovered act ion of heat upon 
glass. Glass is thrown into a transient f.tate of crystallization 
during the projsagaticii^ of heat through its inass. When in this 
state it acts cii polarized light lUte crystallized bodies, and pro¬ 
duces various orders of colours in dideient^arts of the glass- 
platc. The number of fringes increases, or the tints rise in 
Newton’s scale, as the temperatuie of the source of heat is in¬ 
creased ; so tliat the difference betv/cen the temperature of the 
glass and that of the source of heat, is measured by the num¬ 
ber of tlie friiigos, or the nature of the tints which are developed. 
As every tint in the scale of colvnirs has ah accurate numerical 
value, differences of te.nperatnre may be measured with the ut¬ 
most con ectness, from the lowest temperature up to those at 
which glass begins to h^c its solidity. 

The heat of tlie hand ajjplied to a single plate of glass three- 
tenths of an inch thick, produces a jjerccptible effbot in crystal- 
lizingthe plate; so that, if ten plates w’ere employed, a diffetence 
of temperature, equal to one-tenth of that which was applied to 
the single plate, will.be distinctly appreciable. 

Extracts from an unpublished Memoir of Laplace on tlie Ap¬ 
plication of the Calculation t)f Probal)ilities to Physics, The 
extracts referred })articuhuly to the figure «f^,the euith as de¬ 
duced Irom the viltraticns of pendulums. He finds from thirty- 
seven of the byst exjJcririicrUs on the length of the seconds pen¬ 
dulum iu different latitudcfc, that the increase of gravity horn the 
equator to the poles, fiilUnVvS tlie law which theor) points out as 
t!»e mos-t sirnjjie; and conclndes that the density cf the earth 
n^ist augment regularly from the suiface ^l^ntre; and 

hence he infers the original fluidity of the ‘state, he 

adds, which nothing but.jrxqessive .heat coul(f [This 

fl iidity may lie allowed wdthi^t adiol^nif tiie m hat aa- 

U 3 V ' 'Mgned 
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signed for it.] hU fotniula Mr. Playfair finds the length 

of the sedtiii^ |>ehld^ for London to be 39'13009 English 
irtcheSf bill now before parliament for equalizing vi^igLls 
and measures states the length to be 39*13047. 

An of the Sleeping Woman of Dunninald, near Mon¬ 

trose j by the Rev. Jfanies Brewster. Her first sleeping fit lasted 
from the 27th to the 30th of June 1815. Next morning she 
again fell into a sleep which lusted seven daxs— without motion, 
food, or evacuation. At the end of this time, by moving her 
hand and pointing to her mouth, it was understood she wanted 
food, which w'as given to her; but she remained in her lethargiu 
state jftill the 8th of August,—six weeks m all, without appeal¬ 
ing tqf.lbe awake, except on the 30th of June Her pulse for the 
first weekly was about 50; the thud week 00; and pre¬ 
vious tS^Hicoverv it was at 70 to 72. Though extienulv leduced, 
she gained ftren'ith‘•o lapidiy tliat before the tnd of August she 
worked regularly at the harvest. This case is well authenticated. 

Ill a paper on Baiometers, by Mr. Playfair, iron tubes arc 
iccommeuded for barometrical observations in mountainous or 
remote countries, “^he tubes being tiulyboied, and of the pro¬ 
per length, the mereury is to be poured into them at the jildce 
of observation. A finger being then placed on the orifice, the 
tube inverted in a cup of mercury, anti being again stopped with 
the finger (after all oscillation has ceased) and withtlrawiag the 
cup, the quantity in the tube will give the result. The quantity 
may be measured by means of a gridiiated float. 

Papers on the following subjects have also been read. On 
an Aerolite which fell near Bombav on the .atb of November 
1811. On Means for Lighting Coal Mines. On the E'lneaUou 
of Mitchell, the blind and deaf Lad. On Anab scs of Sca-w aler, 
An Account of an Animal found in Iloises’ E}e m India, Ex¬ 
periments on Light; also a Paper on the piobable Ksis^f iicc of 
a new Species of Rays in the Solar Spectim>j, apparently pro¬ 
duced by the Collision of the Particles of Light when ennllcu 
from the Sun's Surface; by Dr. Brewster. And an Aicoiint oi 
some Veins of Greenstone which traverse the Gianite of Sahic 
Mountain. 

♦ 

WEaNBRlAN NATURAL HISTORY SOCIETY OF EDINni’RGH. 

On Saturday, the I3th of April, Mr. Thomas Forslor read a 
paper to the Wernerian Society of Natural Hi .tor \ of Edinburgh, 
on the generic varieties in the forms of the hi am and ciunia of 
animals, and the possibility of distinguishing the genus and sex of 
animals by<<j|ifio<l^re of the skull. Mr. F. illustrated his paper by 
about of crania of different animals made from 

by Mr. Lizara of Edinburgh. 
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IbOTAL INSnt^W ov 

Analysis ^ the Lalm/rs af ike ^&u is^WklkeiiMiee^ mt4 
Physical Sciences the Vear 1815. !By M* vkjSiriEii, 

0. CJUiMlSTAY. 

We have during the last isem \eais spoken of those acids with* 
out oxygen, or, as thw are now called, hydr^uid^, whi^ have 
made such a con^ei^Me preach in the imposing cdiHce of the 
chemical theory oT Lavoisier. The labours of M. Gay-Lussac 
have this year proved that there is one more to add to this class: 
that which M. De More can had called piussie ncid, because It 
enters into the composition of Prussian blue, and became, its ra¬ 
dical not being known, it was not possible then to de iijH jtifegm 
that source its denomirialion. 

The cxpeitmcnts ett Margraaf, Bergman, and cheaMaj lB iaot 
admit of a doubt that in Prussiaii bine the iron was 
a substance which performed the pait of an acid. IVt. Berthol- 
'Ict had suspected hoc\e\cr for a long time that oxygen did not 
cuter into its composition, but merely ca\bon, azote and hydro¬ 
gen ; and this suspicion has been changed into a ceitainty by 
Gay- Lussac. ^ 

On decomposing, M'iih the preemtions which he points out, 
the prussiate of mercury b) the hydroehloi ic (frthemise muriatic) , 
acid, he obtained pine j)iussic acul j and we have already 
spoken in one of our preceding repoits of the singular propierties 'i 
which he found in it in this state, and chiefly of its extreme vc- 
latility. On afteiwards binning the lapour of this acid by 
oxygen and the elecliic spaik, he obtained determinate quan¬ 
tities of water, carboric acid and azote. The oxjgen consumed 
in the production ot the two first of these substances b wanting; 
and it follows fioin this coiiclusinii, that one •‘ohime of lapoiir 
oi pruisic acid lesults Imm the coinbinatioii and concentration 
of one volume of \a}>our of raiboii, ludf a volume of azote, and 
half a volume of hjdrogen; or, by C\|nessing these volumes by 
weights, accoiding to the density of each of these vapoura, 100 
paith of acid contain 44’.‘39 caibon 

51*71 azote 


3*00 hyiJiogen. j 

Thus the puis-'ic acid contains nioie azot^And less hydrogen * 
than the other animui Mib^tanccs, fioin wld^ it is partiadorly 
distinguished by the total absence of ] 

This is the fir- 1 hydracid known, the rttiiioikl Of which is de¬ 
composable; and this ladical M. Gay-Lus&ao^ also succeeded jn 'j, 
obtaining freed from its li^diogen. Kot to prcjserve 

this epithet of which belongs only . 

given it the appellation of cyanogene (that IN 
line). The prussic acid will therefore ^ 



'4j2lM 


la^iWttiQjR-; ^ .4t^: '<yl^iiatiop»'ytijbfa tne liases^ that 

oi Un. .i:adiculj that-of 

pve ah;j^ow«j of tho jf3[ti^ier<M»8 antf delicate 
M. @ay'I;|ki^ac're^yred t<> t'he.o|[e or 
^w^octs .r^ankiug from 
onproperties 
brjatij^ht to, light; do‘dot admit of 

say, that Pvus!>iaEfi bltie iu. pttrticMlav sedmato 
cyanure of iron .which, has^ia,jne^ wat^, 
’^1^ ^'■> it was formerly cal<%?<?/,«. 

■ ogeh^j considered by Hself, (jieseiUed s^we i i*iii,a,fka- 
‘s; it is a permanent eias|ic fluid, ti e density of which 
te air is as I. 80B4 to 1, of a peciiliar j iingent smell, 
i^p taste to w'at».r, arid burning W'ith a })*fl»ple flame, 
■bs four timesito volumc^and hIcoIioI ‘iS : its direct 
vstnBly^gave tlse same result with that of the hydrocyanic acid, 
p«?^^ohinic of vapour-of c^bon for .vplnui^ jpf azote. 

tf- * [ i'l* l.a t'liiitiiKiiU.j 
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QP,MMt7J{ICAt[ONS RESPECTING SIR H. DAW’s:SAjffE-J-AMP. 

r ” 

TT ^ 

JtiAViN.G learnt by the Newcastle newspapers that a deputation 
gjf rom the coal-owners r)f the rivers Tyne ami Wear, &c. had 
■Si %aited on Sir Humphry Davy, <m his returp j|fiom Scotland 
through^^ewcastle, in the end of March, to'eiif'ress to him 
their opirj^n of tfie merits of his ifrvention for guarding the 
H\PS of miners against the effects of firc-d^p explohions, and 
to thank him for the benefits thus conferred on humanity; w'c 
were anxious to be enabled to give all tlie publicity in our power 
tQ .such tm'^p^ucstionable testimony, a« being the most safis- 
, fkUtory’■d^y^to tire animadversions whjeh appeared in another 
periodt^^ W'ork t»n the observations irhieh we have before made 
' on th% uiost important discovery. We could not for obvious 
reasons' request Sir Humphi’y to furnish us with the doeuincnts 
We appfllld.to the chairman of the meeting alluded to, 
and'our Tetjnesit that prompt attention-whieh wc an- 

faq^jlte briefly these : A deputation from the 
.fhe following^ note 

f’ntts, Watsiun, Cronden, Waldie, 
? forming a deputation from the coal- 

Wuaar,-and the ports .of Hartley 




and Bl 3 rA, reqfuest the 
H.'Davy, and of< presentin|f eoshigft,4 
prcssion o£' the t■hatf^;vs of *he coal-^ll^-ers.'''- 

The fi;»llowuvjr "s ,the fetter whkh^^ tjMi Jsaid d^tetlon ^e^twr- 
-ed into the hand of Sit yli ' y' /Vv ' '' 

** To Sir Htti^firy :", 

“ Sirj-^Afj'chttlViiian 6f the general nieeting.of ^r^Hetei^oi 
eoal-rnincs U{3on'^he rivers Tyne and Weiu-, the 

bly Rooms-<n^,vNeweast!c on the IHth inst., retjt>$^i^'f# 

express to 'ycllV their uiiited thai-ks and apjiV^atlon-^ 
great and ipjportant diseovery. of your safety-lamp for 
ininl?s charged with iuflaaunable gas, which thev 
mirablv calculated to obviate jthosc dreadful-calarojt 
lamentable* destruction of human Ib’e;^, which of latt 
quently occurred in the i^es of tUjs country. 

They are nip^t powerfully in^teased with atlmirirff 
gratitude* toward $plendid bl illuuit aciidtrenteftte 

that haVe achiet^jr^ momentous and imj/ortant a dis^very, 
unparalleled in of mining, an^^|:^i)rpa.vs^:4)y any 

discov'erv of the-day; .md the^H^>e .thal^whifet'the . 
tribute of .vpplau-.e ^oTglory ia showered^l^wn upoi^^ose. wJv« 
invent the weapons.of destuiction, this great and mj>nv^ed || 
discovery for preserving the lives of our fellow-creatuwwj^ l|«l 
lew'ardcd bv some mark of national distinction and l 

“lam, sir,-; 

, \ Your most obedient humble set vant'i ' 

GaoRGE Wald IE, Ch^niaii.'* 



As, on a questidli of the kind before ns, no testiihony Catl fee 
of equal w^eight with that of the {)eople most dirJrctly iuteresteii 
in the prosjtarity and safety of tlte mines,—in adyl^l^oh to thte 
foregoing, and t(» what we have given in anot|i€^|^ of out 
present number respecting the coal-mines at wlp^ftveu, 
subjoin an ^ ‘ ^ 

Extract of a Letter from John Peile, B^g. on tfw Use gf.^e 
It'he Gauze Safe-Lawp^ ^ • ■ 

“■ Cot f I - ^VfHtfhw’cn, F<"tr. 

“ It gives ns great pleaMire to add OU]p. eonftrmatiO^ 
safety of Vir II. Davy’s .sare-h-.inp, i nd td e5;pr^ey’f«WlC«ttpf(dili^ 
in tiic security of t!iis s'uijtl * vet ctirious.asr^te'hfifT'&iyteUiiMi^ 
We this day (Uit its eiVtuci *■(.' the test ^ ^ t. 

places we have in Williejii pit, and in efi 
suit corresponded with the deseiipiion put 
periir.ent was in Russia stem-drift» with soi 




H. Bat^^s Safc-Lamp. 

ftQ^4ainp eti^. In n^otthing ^ con- 

of the in^ik increased in Uulk, 
by jp^res^mf advancing, the cylinder fii«t became 
filM with lame Irom the explosive mb^tyuc, and at last the 
whole extinguished without prod^^i^4ife least lame on thn 
exterior o( tfiOjCi^ir^. These expmiletits weffe frequently re- , 
peated with the same effect. We t^ ^Pcfcded to the IVial 
Inbanks, where we have for many Working with 

steel'-miUs, not dating to introdu^ a can^ dn account of the 
qtmntity of htie>damp generated.. In th^ places the smne 
mety and effects were found as in Russia drift., to^the great as- 
tonjy^pient of the workmen employed. t 

simplicity of the lamp is bf^'ond description, and, ex- 
the repeated proof ol^ its security, to look at, it ap- 
iible. ^ 

'places where danger is tli^least suspected, there can 
be no doubt the lamp will be absolute security if properly ap¬ 
plied, and in a little time^.it become hi^encral use. The 
light produced from the lamp (tnmmed widtl^ermaceti oil) was 
quite sufficient fpr Jj|||i^rdinaTy purposes of l^arking. The thanks 
miners must ;d||||p>e given to Sir lluti^hry Davy for this 
momentoua'^discove^ J have the honmir to be, &c. 

Joii>' Peils.*' 

\lU|iave great pleasure in stating that the coal-trade has libe¬ 
rally l^sented 100 guineas to Mr. Stevenson, of KilUngworth 
Colliery, for his ingenious lamp described in a preceding number 
of the Philosophical Magazine, which, though superseded by Sir 
Humphry^Davy’s more perfect invention, not otily’^viuced great 
ingenuity,^ut promised much comparative safety to the miners. 

The public have been amused within the last few weeks, by a 
boy with extraordinary calculating powers, who is exhibited by 
his friends in llie Great Room at Spring Gardens; Perhaps the 
following dtihiit: account of the calculating phaenomenon of Eng¬ 
land, as he Is called, will be a satisfaction to our readers, 

George Bidder was born in. a cottage at Morton Hampstead, 
twelvejniles from Exeter, Devoiishire, on the Htliof June I HOG. 
His fl^er Williaia .BI<^Sr, a hard-working mason, principally 
occupied in nmkilig, stone fences with which that country 
al>oubd8, ha^ seven .siiklNiii, four boys and three girls: the boys 
the father, girh^mt service j George, the youngest but two, 
tij^^ was as country children’s are, went to a 

school till seven years old, when tlie first 
ordinary abilities was in reckoning the 
shoes, and by degrees doubling them from 
g pm I thU brought on other questions, when his 
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ready replies induced his father to midtfe a taa^ia the principal 
towns : Bristol^ Liverpool, 'Bath; C^t^bx^e, Sna 

&c. where behave lii Lately he ap¬ 

peared before ^he Dnfe^ crf 'K&nt aij^-SnsseJt, Lord Stanhope, 
Sir Joseph Banks, and the prltieipal Whihty bad gfentty. Her 
Majesty having? signified her ;bbnitnaftds, he j|^p^0|ed before her 
and the three Priiicesseai.at Windsor, and answefiro the questions 
proposed to him by the Bishop of Salisbury, without the least 
agitation or hesitatimi, so quickly and correctly,' as highly to 
please Her Majesty, who made him a handsome ^Veseftt. He 
continues to improve in his calculations, and solves very difficult 
questions in a manner to astonish and delight the company. 
He is just now learning to w^ite; figures he cannot make, is 
it intended he should be taught yet—Lord Stanhope^, ha* 
much noticed him,'advising his "friends^ against it, as il' 

may in some measure intertjjpre with that intuitive faculty he at 
present possesses; and certainly the knowledge of figures could 
not make him more feady than . 

The following, dSiffiig many others,Ve questions he has cor** 
rectly answered: Jj|4 

1. Suppose a cistern'capable of contaiJBf 170 gallons, to 
receive from one cock ,54 gallons, and at tl^^same time to lose 
by leakage 30 gallons in one minute j In ivhat time will the said 
cistern be full ? 

2. How many drops are th^ in a pipe of wine, supposing 
each cubic inch to contain 4685 drops, each gallon 231 inches, 
cind 126 gallons in a pipe ? 

3. Hdw ma% times v/ili a wheel of 8 feet 3 inches in cir¬ 
cumference revolve in going 939 miles ? 

4. Suppose the national debt to be 802,032,0(M)J,; Jf I pay 
147,OOOL a day, how long shall I. be in paying it off? 

5. is the square root of 88,115,769 ? . 

6. If a person is 14 years old, and walks 14 miles each dav, 
reckoning 365 days to the year; How many inches has ^le 
walked ? 

7. If I purchase nine marbles for one halfpenny j How many 
«au I purchase at tke same rate for 1075L IO 5 . 2|d. ? 


S. How many groats are there in 498,265,316 farthings? 

9. Suppose St. Paul’s was 20 years building, and 500 people 

daily employed, and each consumed | ib, of meat per dav; How 
much was consumed in the 20 years? ^ 

10. Suppose a circular reservoir to cmitain 10,669 hogshead# 

at 6 feet in depth; What will it contain if aiade 10^ inches 
deeper, and in what time wmild the whole ^ spring 

producing I hogshead per minute ? f J, 

* i ' 1.. * « • « kv 
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U. If a yras to fall fr^m. sun 80,00Q»0OO miles^ at« 
mile per^Hj^t; Hpw l^v^w^ld be be falling 

12. ^»4btlfe’4Spbe of 36;"How ni^iiiy togs 13212^". , 

, f'V' 

STEAM ENGlNil88<^*^OKrfJ#ALLV ‘ - 

It appears by Messrs. I 4 ?an*s R<|^ort |c>r March 1816, that the 
average work of thirty-five engines,was^ 10,720,466 pounds , of 
water lifted one frwt high'with each,bushel of coal's consumed; 
that Woolfs engine at Wheal Var, during that month, lifted 
4^432,702 ' pounds, and his engine at Wheal Abraham 
49,966,698 pounds one foot high with each bushel of coals. 


We understand that the fine Collection of Minerals, which 
belonged to the late Rev, Mr. Hennali, of St. Austell in Corn¬ 
wall, he sold by Mr. King early in June next. 

• --— 

Theatre of j^r,atomy, Mtdicine, ^#c. Blenheim Street, 
Great Marlborouiih. ,S7r^cf.--<rThe jjsummef^ours*; of Lectures 
at this School will begixi on Mcntiiiy, June W, 1816. 

Anat<»niy, Sui gery, by Mr. Brookes daily at 

Seven in the Moi|||ig. Dissections as usual. 

Chemistry and Matei ip Medic?, daily at Eight in the Morning. 

Theory and Pra<'‘ice of Physic at Nine, with Examinations by 
Drj^ll^er, Fellow of the Royal College of Physicians, &c. 

Inree Courses are given every year, each occupying nearly 
four months. Further particulars may be known from Mr. 
Brookes, at the Theatre; or from Dr. Ager, 69 ^rgaret Street, 
Cavendish Stjuare. 


Dr. Clntterbuck will begin his Summer Course of Lectures on 
the Theory and Practice of Physic, Materia Mcdica, and Che¬ 
mistry, early in June. 

■V 

tJST OF PATENTS FOE NEW INVENTIONS. 

To John Sorby the younger, offcSheffield, in the county of 
York, edge-tool maker, for a method of making an auger for 
the use of fthipwTight*^, millwrights; carpenfers, and other arti¬ 
ficers, upon anew and improved Poustruction.—23d March 1816. 
•—2 months. 

To William Macuainara, of Bast Smithfield, plate-glas* 
manufacturer, in consequencife oFaeoirimuiiication made to him 
by a certain forefgner residing abroad, for his method or method* 
of manufacturing glass.—23d March.—6 mouths. 

To of the parish of Holloway, chemist, for 

a new spec^ ef fmtnt-colour and cement for painting and co- 
” ' JoT>/ing 
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louring and jgreserving tfee interior and.eKterior of houtses, ships, 
and other things,—23d n^ths. 

To Willifiu) Le^vis, of Jlrini^onil), (ffoucestershire^ dyer, for 
his new mach^ for'^Hing ^^ollcn or other cloths that reqiiire 
*udi proces^ert^th April.-r^inonths.'^ 

To .loseph'burner, W Lnj''rc^,‘in tl?c countv pf York, for h»« 
rot^^y engine, and application thereof with orj'witliont 
other'raacUinery, to useftil purpO^s.—Stli April.—2 months. 

To John Woodhonse^ of Brohisgrove in the county? hf Wor¬ 
cester, for his method ef forming the ground ft.r roads and pave¬ 
ments, and also for paving and repairing old pavements and 
roads.—9th April.—(i months. ' ■ 

To Wiilian} Atkinson, of Bentinclc-street in the parish of *St- 
Wary-le-hone, for his new or improved method or methods of 
formiiig blocks with bricks and < einent in the h.iin of Ashlan-atona 
for building, so as to have the apj)eaiance of stone.—Oih'April. 
—6 months. 

To William Stensoii, of Coleford, Gloucestershire, for his im¬ 
proved engine to he|||rOiked by st^sam of any other power.—9th 
April.—6 months. 

1 o Wiiham Lapalle, of the city of his method or 

contiivanee for au improvement in the construePin of a gig, and of 
cards, so called, in thc clothing and t.-ther niftnnfnetories, or other 
machiiKs or instruments used and employed in sncli manure- 
loiies for the same or similar purposes.—23cl April.—2 nidRis. 


Meteorological Observatiofis made in Scoilmd, principally at 
Edinlur^k^ from March IQtfi to April Idih iSi6. 

March 18<—(.At Sterling) Showers with wind from the noi ih- 
\va;d. 

Match 19,—Sky elnefly obscure with less tvind, fitir calm 
evening. Wind again qjtnight. Dark night, 

Marih 20.—Fair day with cumuli^ See. and little wind. Dark 
night 

Ma'ch 21,—Showery weather returned, with fair interval? j 
temperature moderate. 

March 22.—Obscure and windy. 

March 23.—Fair day, and sky chiedy clear with cumulus^ &c. 

iV/«/*cA 24.-“ Obscure and calm, follow'ed by whistling wind 
sweeping dust along. v 

March 25—29 ^.—Obscure in general, but>.dryand with wmd 
in gales, 

Mftrck 

* r,he evening of the 97 th being tjn the hills above Ediftbttrgh 
41 I noticed a great clearness in tlte windward, 4 . e. east; v.hile 

tl}»; f ' to tire westward and soutiiward was involved in fbick mist I'ins 

inii't 
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March 30,31 .«-^Fair with fi^es blowing along clouds ot dust i 
waneeloud and stackei^lpit^j^^i^ 1but no distinct appearances of 
rain, 

I,—Obsnire but fair dajjj gales. 

April %,—Fair gTe,y day, .cUm^With >1 B%ht fftom the 
*M)Uthvvard,*' The dust beci^’ tf^^blesome, i^pd there,^ras a 
whistling noise lit'tile wimf^vliit^ often foreboefei thin } a 
ring or mrona about the modh/ 4 

April 3, 4, 5.—Cloudy and in general c^scUTe, ,wUh fine in- 
terv^s and light g:des of wind. 1 didjiot pay particular attention 
to the weather these tliree days, being otherwise*engaged. 

April 6.—Towards evening gentle'showers of rain; The at¬ 
mosphere cold and winterlike. The crocv&i^rjpalu m flower ir; 
an inclosed piece of ground in the middle dl Edinburgh Old 
Tow^. 

April 7.—Rainy morning. I c cleared toward noon, but showers 
returned again from the northward at 2 p. m« 

April d.—Shiwery weather, with snovy and sleet and cold. I 
was very sensible of the-difference between the weather here and 
that in England,^ particularly in the southern parts at this tinic 
of the year. " afe, 

April 9.—P^^priiig-like day, stackenclouds or cumuli, with 
waneeloud in the afternoon. The distances were clear to wind- 
waaii but the crows about the seashore near Leith and Portobello 
flciwbout, alighting frequently iieifr the water’s edge, and uttering 
a hoarse and frequent cry—airindication of rain noticed bvAratus; 
and which was verified on the morrow. 

April 10.—Ofcdiajre and rainy day; it held up for a very short 
time now and then. Air cold, and windy from N.W, 

April 1 U^Clouds and a great deal of small fain. Fine at 
night. . ' . . 

April 12.—Warmer in the morning, and the clouds lofty with 
breaks, through which the sun came dht. Cold wind again at 
night. 

April 13.—Clear morning, showers of snow succeeded, but it 
did not fie on the ground. Towardii eyiping a strong N.V*. 
wind blew, and it became clear and tNery cedd, with a frosty night. 


10, College-Street, Edinburgh, 
April, ]4th, 1816. 


Thomas Forster. 


must have arisen partly from the smal^ from the chimneys of the hou'ies, 
bat not entirelyi. as I ne^ticed that Leith was partially birolvcd in mistiness, 
and partially clear; airf that the misty places flanged, so that the fallduud 
causing the misty appearance appeared to travel along with the wind. I 
liave obse^d that Edinburgh is more misty in proportion to the wind 
blowing tlian imy other place 1 have yet seen. 
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On Aerial Navigation» By Ser G'noitrri.r'i.vi.EY, Bart. 
. F.R.S., dc. 




T^r^r. Tilloch. , 

I AM t?lad to of aerial Hft^igation noticed 

Lovd Etigewqrt^, Slid iiicI^Tie l)y a g^tlemau under tho 
i^^^sUre T. H» id’-'yoiil'' l^gazjue for Mareti last. Mr. 
’VWlliMi Bland hsi^ likewise written auifu!‘,cnions pajicr upon tin's 
adi^ect ill tliC Mortidy Magazine for Marc!!. iVish to bring 
all those who irderest tlieinselvc's in this invention, to act In 
concert towaids its completion, rathei iJian robe jealous of eacii 
iilhcr lespectuf^^their own ^liare ot eieciit as imentors: intlecd, 
nniess we can realize oitr oliject, very little erodil will be due to 
these speculatfon®. Mr. Edgeworth, who upon good grounds 
puts in so e:i’'r a claim to a knowledge of the principle of 
steeling bailouiis ky the indiued plane, hasouite niiseoncelved 
th.e natuie of the piincijde upon which iny Wrnier papers vpon 
t!'^' siihject ot' aerial navigation were hHiudf'd, when he says that 
“■ Sir George vJayic.v has frequently juojioscd to impel ftyiiig 
bodies by Ictiiug thoin dcseend obiiquoly ^fexigh the air, ami 
iM'cing tlsern. in n conffarv obliqtiity against'pTO air by irnpeiJiin^ 
/■ii'ut mpn'Cj'J My jdan rested upon the lotlowing fact; that 
:: a p'ieoe' ui ;iy given magnitude, say lOO stjuare feet-,.were 
jilaceii S!< as make any siijKill angle with an horizonttwlpine, 
sioteose iiu iiicimalioii of one to^Mi: then, if it were propelled 
lorward in the horizontal paltl, lilvO a bird in the act i!f sUiri- 
ii'ing, by a force of tem pounds,^! the horizotjfeil resistance of the 
air equalled pres'tne, the^bse would have power to sustain 
( Mc liundred pnundsi weight dj^riiig its progress. I propose.! to 
t!-'Utc this kl'igiit horizontal pfesiSi^^e by the pov.'er cf a light 
lir e !nover, several of which were t*ieie alluded to, particularly 
one uhcre the conibkiSfiou of oil of tar was made use of as the 
uioviug power. Tki^fcugine had been eshibiled in a working state 
to Mr. Kenniej iNiV^l^^ywrigli^ and other geiitlemen capable of 
apjnceiat’iig its iUKk''it appeared from the minutes of 

?df. (Ihapinau,. civiE'^CTik^cer of New^iastle, that eighty drops 
rai’-ed eight hundred Jwei^t the height of twentj-two inches; 
licnce a horseipuuor may consume from ton to twelve pounds 
])cr hour. The. osu -ijise of power, however#^ \vilh this engine 
being much greifU'i 'ban the vSteatri-eugine, the patotitee 
never procee<iedH«c<’;JieTtli?in^e oi icdtial experiments. From this 
bt itement it is pRlh^tll&t fue tacking operation alluded to by 
Mr. Edgeworth,^:— iu'prlJing ifiem upwards^* and then 
letting gravity opbratc In the descent;—was pot ^ly part of my 
I>!an, although, being itcqnainteti with the prindpJe of oblique 
Voi..47. No.217. i-HU'. X fmeos, 
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forces, and not having a proper first mover, I was obliged to 
try the experiments as to steadiness and steerc^e by tti- 

Ifjwing the vessel to sail from the top of a hill} and-' 
this circumstance that I aiUided iafipy observation^^ ^ 

Kvuiis’s paper, tlie descending lialf movement tltat^ 
man proposed be^ii^ perfectly similar and therefore 
rated by my experi'ments. ^ 

I have related this matter ihol^ ihinutely, because Mr^,' 
worth’s statement rather'gave me a claim to the pH 
steering balloons hy means of the inclined plane,, which 1 do'-1 
possess. Indeed I hold it perfectly in my recollection, (although 
I cannot state either the name of the party or the publication 
in which I read the account,) that an ingenious young man se¬ 
veral years ago had tiietl some successful experiments on the 
steerage of buliouns by the inclined plane, but had died before 
he completed his invention. 

Should this sublet gain importance by experimental success, 
this, and no doubr'^many otlier claims of various kinds, will be 
attempted tc» be placicd over the heads of those gentlemen, who 
now will, 1 liope, have the more substantial credit of realizing 
and perfecting th^i|^ention for the uses of mankind. For my 
own part, I shalFWe for no share in the scramble resjjccting 
Montgolfier balloons, but tluit of braving the risible muscles 
of mv^fiicnds in substituting acres for yards of cloth in their 
structure, unless indeed it he for tbe addition of a chimney, a 
Tiiost common, natural, and iu.this case particularly useful ap¬ 
pendage to a fire. I shall however b% extremely gratified in 
being able to clainKthe credit of standing on the same list with 
Mr. Edgeworth as a suhscrihef tow ards completing this noble 
art;—with tins view I rc.juest Mv. Tilloch to,be kind enough 
to permit-a list of suliscriptierts to remain at his house till a few 
names be collected and a committee appointed'^';—no one to he 
Ciilletl upon for his subscription irioney tjfl -such a sum he suh- 
vverihed for as will he sulliciciit to try the ,.first''experiment pro¬ 
posed by the committee. % 

In my last, paper it was stated that I. had made some calcu¬ 
lations relative to the q\|antity of fu^ that llwuld be consumed 
in propelling the Montgpificr balloon there described, at a ve¬ 
locity of twenty miles per hour, by the steam-engine. According 
to the returns made of the Cornwall engines, Mr. Woolfs 
engine raises about fifty millions ojfb^pounds, one foot high, with 
a bushel or eighty-four pounds of qoal, j^^ence I estimate tliat 
twenty pounds of coal per mile would be consumed in this ope- 


* I c«ii have no oh jeciioH to keep a li.stof tlienames of siicliqentlenicn as 
may«vish tu contribute loan expcriinciii ul ilic kind recouiniciaicd.—it. 1'. 

ration. 
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ration, and therefore the cx])eii.se would not he t on'^iderable.— 
l>ut as no more than (JSOt) pounds, tlie unconbunicd power of 
this.^Uoon, can be allowed for the weight of the engine, its wa- 
tcr^^^ lFuol, besides that of an extensive surface for w'afting, it 
appA« upon estimating the weight of these things^, that 
th^^mloou, extensive as it is, is, as f before said, only the long- 
bqp ^ yits species, and not quitjgs large enough to take advantage 
of'ti«;i^ving power of the steam-engine at so great a velocity 
as twenty miles per liour : though it will answer the purpose of 
a first experiment at fifteen miles per hour with a proportionate 
saving of fuel. 

I’pou larger constructions, howewer, it will a]q)cnr tl)at athial 
navlg'ation will be performed much ehcnj.'er in a horl/.ontal 
])ath hy the steam-engine, thnn upon the a'^ajeiiding and de- 
^cencUllg plan w'ith the inclined plane*. Se\<’ial yt'arsago I made 
many estimates of the application of first movers to these long 
balloons; but I always found that the enormous size iT(ji;iicd to 
he successfully ddneii by tliem, placed the prop{‘r scale of ex¬ 
periments (juite out of the icaeli of any individual, and unfor¬ 
tunately of such magnitude as to render the of that day, 

if' appealed to, more incredulous than ever uj?^thc sul)ject. Aly 
owii experiments were therefore confined to the inelintd plane, 
wiiicli Oiurs a good result upon a smaller construction. The 
introfluctiou of tl»e stcarn-hoat, together with “ the ste.ady nmreh 
t>r the liuinan mind” during so many years of unexampled 
scientific diisepvor), attcndc«l hy ])ractical)Ie results in tho rapid 
improvement of ahuost^very art, will now q;nable me to stale 
ijo ideas nj)on this subject, ^^ithont .'-.tepj)ing heyoinl the limits 
(.f many an iiujniring mind. My former paper sliowed tliat tiie 
Moiitgtilfier lialloon there described was only the long-boat of 
tbis^eia-s of vessels; \et I lelt obliged to pave the way for tlie 
iiitioductio!! of so huge an ydant obtruded upon the civilized 
voild, by loading the.unprepared mind from the contemplatiou 
of a lumdred-guu ship of ninety jards in length, to a balloon 
of a himilrcd ; and althongb ih thc course of this paper 1 shall 
be obliged to point out objects in reserve upon a larger scale, 
yet as a matter of experiment, I have nothing to add to the ihlk 
tjf the balloon already described. It would be a great advantage 
to that vessel if the greater jfortion of its long chimney, from 
about twenty feet above tin* fire, W'ere made of flexible materials 
well coated with the mixture brick-dust, &c. with which the 
fiit'work-makers jjrotedii their maleriuls;—this would allow of 

* Coals for onv hour - - SfiO pounds 

VVater for do. - - - a,' 10 

Weight of the «ii)g or waflage 1000 

I.L.wing only ... nmu for iljc weight of the engiuo. 

t.oOO 

X ‘- 
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proper movement when the machine was at anchor to the earth 
fiom some point under the prow. It ought likewise to be ob¬ 
served, that, owing to the internal pressure there will be^^S^ed 
a power of about 460 pounds per linf^ yard, endeavotjtip^^l^Pear 
the cloth asunder. This power is easily provided a 

wide netting, although most cloths would sustain it witho^jii^h 
additional strength. Another circumstance to be adve^l^jfe, 
is the advantage that would arise from regulating the of 
the prow in the best mannet for obviating the resistan^s^® the 
air. Theory unfortunately is of little use-upon this occasi^^for 
Nature, always true to itself, makes tht j)row of the hird con¬ 
cave, and that of the fi'^k convex to their axes j whereas ^hcoiy 
would appoint both alike. In the absence of all good fbeory, 
I shall, asj)roposed in one of my forjner papers, give the foiin 
of the woodcock from actual measurement, that hird Uiiving 
frccjuently to cross at loa''t ;)(10 miles of sea at one fliglvc, and 
Nature seeming to have united every contrivance to blend strength, 
with lightness in its structure;—hence it is more than prohaldtv 
that as the resistance of the air was the obstacle wliich all this 
contiivance w'^ts ^Iculated to overcome, the external form is 
nearly tl)e best ]i||piiblc, being that wliich would more than all 
tJic rest tend to ease of the performance. 

Fig. 1, Plate IV. shows a section of this bird through its axi'^. 
Fig. *2, is a tranverse section with the aiijuivatus suspended. The 
ordinates are given in hundredth parts of an inch at the distance 
of one inch from each other. The weight of the dividual bird 
corresponding with these ineasnrcs was^21 ounces, and the ve¬ 
locity of its leisure flight in calm air will have been about 2B miles 
per hour. It may possibly reciuiro a different form of prow for 
oi)viating resistance best at different velocities, and what may lie 
the best form for a small object may not he so, even at the same 
velocity, for a large one; hut notyvithstandiiig this, I know no 
better guide, and shall therefore rceoininend the experiment to 
be made in the form of the prow delineated, as far as it can be 
made to agree w'kh the flattened structure necessary in this in¬ 
stance for the trial of the iudiiicd plant*. That the practieu- 
bility of constructing this balloon may be bctttt* judged of, I here 
subjoin the following estimates respecting it. 

Tiie quantity of cloth and the general appearance seem 
enormous; yet it must be recollected that it is only an inflated 
bag, and that the 57'>6 square yards it consists of would ail 
pack up in a cubical bore yards eae.h wc.y, allowing i-5th of 
an inch for the thickness of each fold, which must be amply 
sufiicient. The cloth 1 made use of in my experiments generally 
weighc<l half a pound per square yard ; but probably, including 
the netting, the estimate for the present purpose should be taken 

at 
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tt a pouiul per yai'd; hence the weight would he 5/50 pounds. 
Let the car, chimney, &;c. be taken at 2000, and there would be 
tlie power of 3050 left uuocfjupied, in addition to the power of 0,800 
pounds for eifecting its progressive motion ; however, it wouhl 
be ijeciessaiy ferine hour’s travelling to curry about 2000 pounds 
weight of fuel, which would only lea\e power to coii:Vey a crew 
oi sevfn men: hence it would be more suitable, to cai;|y about 
20 and to reduce the ascending velocity to 15 miles per 
bopt^;^io’vving: tbe descent iv» n 'u.iin at the full spee^ which 
wouMl^educe the general speed to 17 j miles per hour. 

>T^s statement plainly shows that the M{>ntgolfier balloon 1 
]i.;y^:4f'scril>e(i is tbe least that would be ciiicient, which 1 trust 
uil^^iield me from tlie imputation of liolding extravagant opi- 
r-idiis ,upon this subject in juoposiitg it. Indeed the unwieldy 
bulk of these bodies is imwiliingly tlniist UjJOii me by the result 
‘!l euleulations grounded upon the facts of the case. * 

'Flic danger attending the hydrogen gas balloon, where any 
fust mover is used that acts hy fire, is a great obstacle to their 
iiitiodiiction ; otherwise a halham t>f this Kind etpial in power 
to the one described, would not CNCoed 70 in length, and 
would meet with rather less tlinn half th^pVistance, and of 
Ciunsc not consume more than half the power to drive it at the 
proposed velocity—there are other inconvcniejicie.s attemiing 
tiiose balloons, and their cost in filling is not one of the least. 
The great resistance upon the prow must he hcJanced either bv 
a firut wamlgd texture, or hy internal coudenuition ; the former 
is lieavv and incapable nf bi-ing folded np, and the latter w’aste- 
ful, as it is impracticable to luive it air-tight enough not to al¬ 
low a vast escapage. This woidd oblige a double structure, one^ 
of thin oiled silk containing the gas, and one of a coarser texture 
sunonndiug it, which could receive the condensation necessary 
fiotn common air driven in occasionally i>y a pump; or perhap-', 
with some little contrivance an api-rtme at the jroiut of the 
prow, receiving the full direct resistniicc of the t’aernal air, 
commeiisurate with the velocity of the balloon, \v(>t;)d answer this 
purpose. The danger from fire might be greai!\ rtulucecl bv 
having the balloon at a considerable distance above the car, .‘ay 
20 y.irfls, and the surface for vvaftfige might be ‘o arranged as 
to permit of a safe descent even in the event of tlic balloon 
taking fire, and being obliged to be cut away. 

It w IS my intention to have aseertaiiied what proportion of 
azote with hydrogen gas would render it ineond)!!*-!'!)!^ on its 
access to eommon air; but owing to an acciddent in the experi¬ 
ment immediately previous to jny leaving home, this must be 
reserved to a future opportunity;—perhaps the adulteiMtion re¬ 
quired may be so great as to render the specific gravity of the 

X 3 * mixture 
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mixture too nearly the vsame as atmospheric to be of any use 
in this instance; but if azote in tlie ratio of one half, or even 
two to one, ])c ascertained to be sufficient, it will be an excellent 
step gained towards realizing this invention. 

It is evident that if aerial navigation ever lie broiigl^ home 
to the use? of man (and who, noting the progressive stages of 
society, gan set a limit to the powers which the benevplj^ Au¬ 
thor of his being designed him by proper gradations to |^bmc 
possessed of?), it can only lie done upon a scale of wl^lb tlic 
balloon described is the first unit; and'although in the 
day this unit is abundantly large enough in a practical point of 
view to occupy ail the attention that can be afforded to the sub¬ 
ject; yet I shall nevertheless obtrude a little in proipeef;, upon 
the duties of our posterity respecting this art, as in a doing the 
capabilities that remain in store for our tacc will operate as an 
cnco^M^agcment towards our availing ourselves of the first step. 
It has already been observed, that as balloons increase in size, the 
diminution of their relative resistance, when compared with tlieir 
power, keeps pace with that increase. Upon this principle it is 
easy to show that a.bailoon <if the form delineated, inilatcd with 
hydrogen gas, wife extended to the length of 144 yards, will 
meet with no more resistance when compared with the weight 
it will sustain, including its materials, than the re.sistanc*c of the 
bird compared w ith its weight. Surely vve cannot wish for a 
better basis for swift aerial navigation, than that of a vessel ca¬ 
pable of suspending in the air as many multiples of tlic vvciglit 
of the bird, as its resistance contains inultij)les of the resistance 
of the bird at the same velocity. This balloon wo\ild require 
. 11880 square yards of cloth, which would fold within a cubic 
chest rather exceeding four yards each vvay, if of single struc¬ 
ture; but I have taken it as a double structure, which-W’ould of 
course require tw'o such spaces, and the weight at two pound-^ 
per yard will be 24000 pounds. I allow l/OOO pounds for the 
other materials, including a surface of the necessary extent for 
waftage; when, deducting these W'eights, the^iipporting power, 
w’liich is 163,000 pounds, will be reduced to 122,000 pounds, or 
iiO tons. This powder remains to be‘divided in a proper latio 
between the weight of'the mover and that of the cargo or 

crew intended to be conveyed. Although two-thirds of the 
weight of most birds is devoted to the muscles of its wings, and 
arguing from the rapid (;onsumption of their food, that their 
muscles may be more energetic than those of quadrupeds, weight 
for weight; yet it is improbable that this excess is in an) great 
proportion. The famous race-horse Eclipse is«aid to have gone 
for one mile at the rate of GO miles per hour, winch is a far 
greater velocity than any bird whose flight I have measured; and 
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lie had the disadvantage of carrying the weight of a man upon 
his hack. If therefore the energies of birds be taken at duubit* 
those of (juadrupeds in this statement, more than an ample al¬ 
lowance is made in their favour. This power in birds is chiefly 
employed in thewaftage necessary for tlicir ,wp/)or/, and a smaller 
portion of it is applied to overcome the diri'ct resistance of their 
body^ but in the case of the balloon the supporting power is al- 
reftdj^Obtained, and the whole energies of the first mover will 
be dh'ifcted towards overcoming the resi-^taiice of the prow only, 
which is in no greater proportion to tlu' weight of tl^ wlwjle 
apparatus than tliat of the bird to its weight. 

Upon estimating the probable weight eien of steam-engines 
upon a large scale, it appears that KiO pouiuls per horse power 
is ah ample allowance with its load of coal and water for one 
h<)iir*i and as the water is a considerable part of the whole, niid 
can be recovered again for the use of the i-ngine by liermitting 
the steam to pass within the double eoats of the balloon, and to 
be thus exposed to so extensive a cooling surface, it is probabh* 
tliat 200 pounds per horse power will be mpre than sufliciont 
for working twelve hours without any further, supply of water or 
fuel—with a velocity of 20 miles per ho# in cahn air, this 
length of time would imply a stage of 240 miles. The steam- 
horsc power raising 550 pounds one foot Ingh jter second, is 
considered by engineers as excecdiiig tlu- average power of the 
largest dray-horses one-fourth. Upon weighing one of tlu'se 
animals of about the middle si/e, I found it to Ite fourteen himdrt d 
weight or 1568 pounds; and I am informed some of the large'll 
of these horses have weighed a ton.—But if we Uilve the smaller 
weight as approaching the average, Wc must increase it one- 
fourth part to make an animal e((nal in power to the steam- 
horse : hence the weight of the steam-horse will be as 200 
pounds to 1950 pounds when compared to that of the living 
animal. And to follow the argument I have been using, if the 


Estimate of the Weight of an Expansive Steum-cnpine of 100 JlorsfS P ncfr. 

!hs. 


Wei ghtofacyliiidei- 2tt. 4inch.''diameter by 1 ft, 7 iiu.h. 1») loTigiii | 
one inch thick - - - --j 

400 feet ‘•ui-fucK of tnl)ulati'd boiler at ten pounds per foot - 
Connecting parts, piston, &c. say _ > . , . 

Water for an hour at .'>() pounds per horse’s power 
Coal for ditto at Hvo pounds^ per itittu, being more tium sulfi- ^ 
cient in Mr. Woolf’s engines - - “ " i 

Wcigiit, of fuel constantly occupying the tire-place, «ay - 
Weight of water occupying tl»e boiler - - 


The pressure is estimated at 20 pounds per square inch, and the -troke 
4 ft. 7 inch, each second. 


Iv’lO 

4000 

2»K)0 

aouo 

500 

1500 

5000 

Tsslo 


X4 


weight 




32S 


Oil Aerial Navigalion, 


weight of the steam-horse be deducted, thcr^ will remain IJoO 
pounds, which will, according to these estinmifeii, be the weight 
of inert cargo in terms of horse jiowers which would be conveyed 
by this means. This Is not a correct mode of estimating the 
matter in (inestion; hut I wish to show, by entering into this com¬ 
parison of animal and engine ])ower, how very much the latter 
exceeds the foinicr in energy, weight for weight ; and th»|k even 
if the estimates simuid he so false as’to be five-fold wro^^,, yet 
there would be snliieient pmver for the piirp(»se. 1 shalt^^|ict 
three times tiie weigiit of tiic engine estimated in the udte^^oni 
the 50 tons of power iinocciipied in the balloon, when there will 
remain rather mine than <‘U tons of power for an\ purpose re¬ 
quired. This would convey 500 men during one hcuir, 4l0 meu 
during 12 hours, 290 men for 2-1 hours, and 50 men for 48 
hours, without liesh supplies of fuel or water. The extent of 
the vo;,<igc in calm air would in the latter case bo 900 miles. 

I do not fiifer this slatouiciit with any expectation of its being 
rcalizcfl in our ago; hut I do atfirm liiat baiio«>n navigation does 
hold of.t tbo capabilities I have so daringlv ventured to investi¬ 
gate; and I tru'-t that olhcr« wiii ptln Mr. Edgowin th and in\- 
.sclf in pi{'.rniUing'^S{)eiiments njicai a hubject that promises 
e\entiijd]v sns;:! advantage to mankind; the progress .of civili¬ 
zation being cvidftitlv conirnensuraie witli t.he facility of com¬ 
munication. The exj)en^e of eonstructing the Montgolfier 
ballodu described in iny forn:or pniJcr, it taken at tliiee shiHli.gv 
per yard including the macliinen’, wouhl he 870 jxamds, ami 
probal/'y 10(.)0 or 1500 pounds would defrai. the cxpcisses of ii;e 
e.xp(') iuient. The double cloth of the hyclrogen gas balloon at 
six shillings would cost o()00 pounds, and the engines. See, siiy 
from d to 7000 pounds ; so that this immense fahiic, when com¬ 
pared to the large ships it seems to outvie, is not a tentli |)art 
of their tost. Their expense, however, when conijjared witli 
their freight, will be about .‘>00/. per ton. The formation t)f 
livdrogen gas bv the usual process is slow and exptM,>i\e; Imt by 
heeping fiesh supplies of iron borings red hot ,|)\ ithin an exten¬ 
sive cavity propeily constructed, and praising steam through i!m 
hydrogen gas, may be .suj|)p!icd at a very clieap rate, and with 
considerable rapidity. 

The vast strides which scienc-a of every kind has made williiu 
the la.st twenty years renders every advancing .step more eu*-v ; 
and it appears to me that ]]ngland may soon have the honour 
of perfecting the ^^instruction of balloons, although the inven¬ 
tion of them was not altogether her own. I'he heavy e\))ensc, 
hfiwever, such extensive experimentvs renders it necessary thar 
it should become a iiation d object; anri as the means of di¬ 
recting balloons'hre within the scope of information of alnnjst 


every 
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ovory ciigineeir in this mechanical country ; the only real credit 
’hat can he acquired in this f)ursuit, will l;c LMven to tho'-e who 
dq actually realize the inventitni, and this will be due to each in¬ 
dividual ia y)ro})ortion to the liberality with which he supports 
the uiulertakin:!;. 

Larqe indi\i(iu.il r.absoriptions however are not in'cessarv to 
obtain 1500/. and in fact subscription^, of one guinea are often 
more pioduetivc than tho‘-e of a hiunhcd. Rut whatever genfle- 
ineiii may tiunk proper to ‘•ubserihe, whilst the subject is before 
them, I vrould retpaesi them ti> give notice of inmiediately, as by 
that means, and that utone^ can an\ further step be taken be¬ 
fore the subject will he forgotten. 

1 remain, sir, 

Your obedient servant, 

ihoihpton, .■>. laio. Gko. Cayley . 


P. S.—Thu sketch represents an I’lid view of a hydrogen gU' 
!)alloon witli tliree tiers (jf wing to lie \vor):ed h.y the steans- 
engine, or any otiier first nuwev; each, vving to be tllvidcd inU> 
many stripes or ptntions, wliich are so eonstilifted as to heel uj< 
and down by the uitenuitc jnessuiv of the air above and below 
them at each stroke of the engine, and thh% by their oblique 
waft to propel tlie balloon, 


LX Vk Drscripfioii of Mr. Pimij.ip.sLon d.on’s riijihomftrr; irilh 
llemarks on the iniing ojWiackonlJoi L.ifiortuticn or lyin- 
tcr Use 


Sir,— I iJEtiicu rrn send you a half hanvl of inaekcre!, prut 
twer,”,-live thou-'and maekeii'l cured on my plan ; also 'vir. 
Ihitlei’s certificate, that .‘'o many weie cured at Ramsgate du¬ 
ring the last season, most of whieh were .'■hipped for Rus i.-., 
Tliev ivere all eured by iniinersion in brine of Rritish solid sap, 
.igte’eahl) to the method 1 hud the honour of communicating To 
the Soeil'tv, and widen is printed in the thirty-second volume tif 
die Soi ielv’s 'rransactlons, p.20d. The whole were extrenieiy 
Ime, and full as beautiful as the specimen sent, which I hope will 
meet the apjuobation of the Society, 

1 urn, sir, 

Vour obedient .servant, 

:>7, Ca iiioii-'trf'f t, London, l^HIIJ.IPS LoNDON. 

ivi). ti, iai:>. 

To C. Tayhry JM.D. Sec. 


* I'roin Transuctions of the Society for the F.nroiiriigcmcnt of Artr, 
fsctvres and (Jinonercfy vol. tor 1815.—The Society s sdver mcd.il 

M.i i!i golfl was voted to uJr. Lonrioa t'l^r this oominanication. 
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From Mr. London^s statement at a njccting of the cominitteo, 
it appears that the brine ought always to eontaiu a redundiuicy 
of salt; in such ease there is not the least danger of the fish 
putrefying or growing rancid, as the ej^tra lui^s of sofid salt in 
the brine irvjmediately act ii))on any watery or other Ii<jiiors 
which proceed from the fish when inclosed in the cask. That 
the same process will also answer perfectly well for preserving 
beef or any animal food for sea store. 

* 

Ccrtifnate. 

Mr. London cured hy his new process under ray immediate in¬ 
spection upwards of ‘2.‘>,00{) mackerel at Ramsgate, in Kent, 
during the last season. 

John Cutler, Licensed Fish Curer, 
Sept. 2S, 1811. at Ramsgate, Kent. 


JRrjerence to the Eiigraving of Mr. London's Hydrometer, 

Plate iV. Jig. ‘S. 

This Instrument consists of a glass bottle, with a ground-glass 
.stopper, to be filled w'ith brine made from a solution of solid fialt 
ill water; within it are three glass bubbles, a^b,c, of dilFereiit 
specific gravities, so graduated that, suppo.'.ing the temperature 
of the air to be at sixty degrees of Fahrciibeit’s tbcrniomctcr, 
and only one bubble floats on the surface, as shown in tlie en¬ 
graving at a, it indicates the specific gravity of the brine to be 
1,155, containing about 20 parts salt, and SO of water, which is 
insufficient to cure animal matters with certainty by iminerskm 
in it. 

When, the second bubble, c, floats, it indicates the specific 
gravity of the brine to be 1,180, or about 24 parts salt, and 70 
parts water, which may be used for the purpose of immersion. 

But when the three bubbles, a, c, float, they indicate the 
specific gravity to be 1,106, or about 28 salt, and 72 water. 

Tliis brine will fully answer the purpose in the hottest weather 
in most climates, providedjjib rules be attended to ivlncli I had 
the honour to send to the^ocicty last year, and the meat or 
fisli always completely covered with the brine. 

PiiiLurs London. 
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T-XVI. On ihe Slate of the Manufacture of Surrar In France^ 
Bij M, le CoviteCiiAVih^. ''", 

X^HK last five-ami-tw(‘ntv vears will form a memorable e))ocba 
in the annuls of French imhistry. Most of the cxtraoulinuiy 
events that have siiceeeiled each other have concurred to fa¬ 
vour its progress. France, deprived of her colonies, blockaded 
at all her frontiers, found heivself reduced to rely on her own in¬ 
ternal strength ; and by raising a ctintribution of the knowledge 
of her inhabitants, and of the prorluctions of her soil, she has 
been enabled to sati;tfv all her waiiLi, to create arts which bo- 
fore had no existence, to improve those that were known, and 
to render herself indc]>cndetit of foreign countries for the greatest 
part of the articles of her .consumption. Thus we have succes¬ 
sively seen improved the arts of refining saltpetre, the inainifac- 
ture of arms and of powder, of tanning leallier, of spinning cot¬ 
ton, wool, and flax, of weaving generally, and the execution of 
''Cveral other arts to v\hich wc weic striuig<'rs; such as tin; de¬ 
composition of sca-salt for the extraction of .soiia; the forma¬ 
tion of alum and copperas ; the fixing iipt)n woven goods seve ral 
colours which had been provioudy considered as fugitive; the 
substituti(*n of the sugar of hcet-vooi for that of the sugar cane ; 
of woad ill the place of the indigo ]>lant, and of madder for the 
I'Carlct of cochineal. might say, indeed, that the learned 

had diverted their altetition from dwelling on public calamity, 
by fixing it on the means of eonsoling the pcojde aiul ligbteniiig 
(lie bnnben of their misfortunes. 

Altbougli these discoveries and many others are now become 
regular inamifactures, it is to lie feared that some of tbe-n will 
fall again into olilivion, either in eonsetpuMice of the fiieiliiv with 
'vhieli we can resort to the former sources or from the habit 
and prejtifiiee which recommends in the eyes of the consr.nwr 
those commodities that have been a long time in use, or e\cii 
by erroneous meastires of admin^ation ; I thcicforo think it 
ill iinjiortant object that all thijp^ processes be carefully dc- 
,ciibcd, in order that they may fw transmitted to posterity. It, 
V, ill at least })rove to them what science is capable of ai-com- 
plivshing for the jjiosperit'’ of a nation at a critical period, and 
hey may extract from it this consolatory truth, that Franci! has 
rue means within herself of satisfying almost all lu'r ws^ifs. 

1 shall confine myself now to show how France has been en¬ 
abled to supply the place of the sugar of the new world bv tlie 
firoduets of her own soil; and if the Institute ajiprove this nork, 

# shall have the honour of submitting to it successively all the 

* Annalrs dr Cfitmk rl Physigue. 
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i!t‘w proco-sses of mannfcicture that can b« iutcrcstiiig to imivi>jtiy, 
to coiMncrcc, anrl tlio nation, '■ 

Wc rccollcvt witli terror those difficult t'mes when the French, 
driven from the seas, had no coininnnication eitlier with their 
own colonies or those of other nations. France fouinJ herself all 
at once deprived of all the prodiurts of Asia and America, of 
v.’hich the tautest part had become articles of the lirst necessity. 
Slie culled tipon the industry oi her O'".'!! people ; the government 
ei':conruge(l their ell'orts, and in a little time we (»btained substi¬ 
tutes for ssome by indigenous products, and we fotuid in the pro¬ 
ductions of our soil, Mibstaiu'cs ab.solutcl\ of the same nature as 
those for which vve had liit!>erto i)eoii (Irpendent on the new 
world. The cottons of Spain, of Rome, and Najdcs, cspeciedly 
those of Castcllamrive, arc employed in the place of those (d’ 
America and India; madder takes the place of eoclnueal hy the 
process (d' Messrs. (Jouiii; woad, as it is ticated in tlic cslablKsli- 
incitis of Mcs‘‘rs. Pnymaurin, llontjufs, and (Tioheit, furnishes 
exeellent indigo; and the iinmerou". manufucloncs formed for 
the extraction of sugiu from beet-root, show to Europe that wc 
ila^e sliakcn off the yoke of the new world. 

Hardly were these establishments formed, scarcely were the 
still imperfect processes established, than another older of thiiitts 
t(s>k place: pence has again opened the communication, our old 
iiuhlls liave resumed their empire, and in a little time prob'.'ibly 
we shall have banished to the rank of chim.cras, the possildiity 
of inamiractmiiig sugar and indigo among onrselve.s. H'.m-cver, 
some persons have conlinucd, ami still eontinue, to extract 
sugar fiom beet-root: and it i-i easy to jirovc that this manu¬ 
facture may he supported in competition with that of the colo¬ 
nies, which 1 believe I shall dcinoiistrale in this memoir. 

When France began to expoiicncc the want of sugar, we at 
first sought for the means of supplying it in the s\Tups of certain 
fruits, especially the grape, and tliis inaiiufactiire has fieen sin¬ 
gularly improved. Large establisliments were formed in seveial 
parts of the kingdom fpr tho.|fXtraction of syriin, and tlicy have 
been productive of two import^it reside?, equally advantageous; 
first, of causing the consumption of a great fjnanlity of syrup in 
the jiiace of sugar for several diunestic pnrpo>cs, and exciusivclv 
in the hospitals; secoiidly, of giving a value to our gi..:pe.> which 
sit lliat peiiod had scarcely any. A little time afterwards a me¬ 
thod wa«*foiind of extraeliug a farinaceous and solid sugar from 
the giaqie, and this product was more similar to the cane sugar 
than the syrup; it was like the cane sugar in having no sincll, 
and coidd be employed instead of it in every way, J)\ using two 
or three times its weight to produce the same effect. This 
sugar is not susceptible of crystallization. Nearly at the same 

time. 
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time*, chemistry furnished the means of decoloratliig honey and 
deprivinj' it of smell, so that it could be employed in the infu¬ 
sions of tea and coffee ns well as the best syiup»of siT£,^ar. 

All the e processes were become domestic operations, ami 
very little j)rivation was suffered from the scarcity of cane Mij^ar: 
but it was reserved for cbernistry to produce in our climate tlic 
^ftual sui;ar of the colonies, and this was not long in coming 
pass. Already the analyses of Myrgraaf and the iiujiortant la- 
])ours of Aeliard had put u-> in the way; all now to bo done 
to improve the processes, and form a snaicicJit number of esta¬ 
blishments to snj)[)ly flic demand, elfeet this, the eueoiirage- 
inent was prodigious, and in a sini’Ie year wo saw more than a 
hundred and lii'ly mamifactor.js aiisc, some of which have jno- 
eeeded with great success, and ha\e pomed into the mju’ket se¬ 
veral niiil ions of excellent si’.ga;. The faihirr of a gi eat number 
of these estahlishments may donhtie.ss he traced to causes that 
imtst necessaniy accrue on the introduction of any new sjiceie.s 
of industry, either to an error in the choice of situation, or to 
the great cxpcii'-e iiicnned in sorting up'thc ajiparalus, or in 
short to the defieieiiey of proin'r inrorniatiou on the snLjeet. 

hi tlie midst of a va'^t wreck of establishuients, some ar-c 
fouml which have e<;ntiiuud to work jnosperously for four year*.. 
In these we may reu'-onuhly exjieci to find Ic.^-ons of practit.d 
knowledge and reeononiiea.l management, ai well as the be-jt 
mctliodh of cultivating the beet-root, and of extractitig sugar 
from it ; and as my own establishment is of this number^ I sJi.Jl 
limit myself lo the testimony of my own exjierienee. 

On the CnJturc and Praenml’/mi of the Beet-innf. 

It should be .sown towards the end of March nr in .Vi)iil,v.hen 
there is no longer any fear of frost. 

It is of iliffercnt coloins, white, red, ycdlow, or mottled, 
and sometimes the pellicle is red and llio iusiile while. It 
now known by all a.grieulturists, and especiali\ l»y tho^e of (it-r- 
many, that the same colour is not always repi .jdiieed; as for 
exainple, in a field that has been sown with .seed ])rocecding 
from the vellow lieet, the jiroduce has proved imuo or less whife 
or red, and this I have had occasion to rcuiaik mysolf. 

In Germany they prefer, the white beet-root, in France tiie 
yellow; but in coiisCLjUdice of mai^' comparative e.xperi’jcjjits I 
*am of opinion that they give too much importance tq^the co¬ 
lour. I have not observed that the different coloius produce 
any perceptible variation in the re.sults, when the loot proceeds 
from the same .soil and the same culture. 

TJie most proper soil for the cultivation of the beet-root i.s 
that which Is both light and rich, and of a good depth. Poor, 
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rlry, and sandy soils are not at all suitable, for the beet coined 
up in such ground quite small and dry: the juice it affords mark** 
eleven degrees by the areometer of Baume, but is by no ineaii^ 
plentiful. It has liappened to me not to be able to extract from 
it more than 32 per cent. The juice is very much charged with 
iugar; but the proportion d(U‘S not indemnify tlie manufacturer. 

♦Neither is stiff argillaceous soil proper for it. Tlie seed com# 
up badly, especially if soon after it is sown a heavy rain happen 
Lo fall,'which heaps up the earth and prevents the access of air: 
iti which case the seed rots without germinating. I lost in 181.^ 
ten hectares (equal to twenty French acres) of beet-root by this 
accident. It is even seldom tliat in stiff soil the beet acquires 
much si;?e ; it is thrust^ above the surface only because there is 
110 longer room for it below. Meadows newly ploughed and 
alluvial earths manured, and for a long time used, are very pro¬ 
per for the culture of this root. A g{H)d grpund will furnish a 
hundred thousand of beet per hectare; 1 have even gathered as 
in.my as a hundred and twenty from a meadow newly ploughed; 
but the mean product is from forty to fifty thousand. 

The ground intended to receive beet should be prepared by 
two or three very deep ploughings. 'I'hree years ago I sowed 
some ill ground that was intended to receive corn in tlic aiitimin: 
1 prepared it by two good jilongliings and a fuitahle manuring; 
1 sowed tuwaids tlic end of March, and gathered in the be¬ 
ginning October. 1 left the leaves upon the ground, sowed 
the corn, and covered it in the ordinary wav; in this manner mv 
harvest of beet-root was an intermediate harvest, which did not 
(lejirive the estate of a grain of torn. 

Three years e.Npeiience has convinced me tliat the crop of 
corn was equally good upon this gnamd, as upon that vv'hich had 
Jain fallow during summer; and furtlier, that the tliiiuiing, 
weeding, and gatlieiiug of the beet-root liad cleared the soil of 
all weeds, and that these corn-fields were less infested with them 
than any other. It was for some time believed that ground 
newly manured piodue^i^ beet-root less rich in sugar; and it 
has even been added, that when put into ground manured hv 
sheep the root produces only saltpetre. I can safely affirm that 
these assertions arc erroneous, and that the production of salt¬ 
petre is owing to another cause, which I shall demonstrate in 
the sequel. 

Four different methods have bpeja'^iucccssively adopted for 
sowing the seed of tlic beet; but l^iwr that by broad-cast, like 
corn, and covering it over afterwaras by the harrow. This me¬ 
thod, which is the most simple of any, is the most advantageous, 
although it requires a much greater quantity of seed than the 
others: it takes about three kilogrammes acre, instead of 
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ajul a half; but this difference is hardly to be ronsidereJ, 
^■nice the price of the seed is reduced to a reasonable rate. Be¬ 
sides, the advantages of this mCtliod are considerable : 1st, by 
employing this quantity of seed we are assured that all the soil 
will be covered; 2dly, as soon as the plant is well up, it is 
weeded and thinned of all tlie useless I'oots, and only those re¬ 
tained that are vigorous, so that a good harvest is always cea^ 
tain, whatever weather it may have endiued. 

On I he Care fhat Beet-root requires during its Fegelaiwn, 

Perhaps there is no plant that siiftVrs more from the vicinity 
of others than the beet-root; it remains small and without vi¬ 
gour, if the ground be not carefully cleared of all the plants that 
spring up beside it. 

The weeding sliould be renev. ed as often as the ground be¬ 
comes covered with weed ?: hut in general two operations arc 
fullieieiit. It is an expense and trouble well bestowed, for the 
produce of an acre vvcli wcetled is att leaist double what it would 
be if neglected. 

In gencniJ the beet is gatlu'rod in the beginning of October, 
and the ojieiation is terauinaited towarrds the fifteenth, 'Phe time 
of gathering is not a matter of indiffereneo; but everyone knmvs 
th.'it in the course of vcgetaition there is formed a succession of 
differejit products which rejdacc each other; so that the erv- 
stidlizable Magar is containeil in the beet-root only at a certain 
pcri(Kl of its vegetation, and that this period is the time that 
nm^'t he chosen to gatlier it. 

In support of this opinion I can state a fact established by 
]\I. Daracq, whose talents and good sense are well known, and 
w in* formed about three years ago, in concert with the prefect 
of the <lepartinent des Landes, le Comte D’Angos, the pro¬ 
ject of establishing su0ir-vvniks from beet-root. 

From the mouth of July until towards tlic end of August he 
made a trial of the beet every eight days, iind he constantly o\- 
tiaeted three and a half per cent, of fine |Ugar: from these spe¬ 
cimens he believed himself certain of success, and from that 
time bestowed all his care on the formation of his estahlisii- 
nieut, and discontinued his weekly trials; but he was greatly 
surprised, when towards the end of October he resumed his oj>e- 
r at ions on the beet, to find it no longer possible to extract an 
atom of crystallized sugar from it. It appears, that when the 
beet has terminated its saccharine vegetation, if I may so ex¬ 
press myself, it forms nitrate of potash, at the ex[)ense of the 
constituent principles of the sugar: and this formation takes 
place in the ground, when it is assisted by the lic.at, just the 
same ii • it does in the store-houses. 

hi 
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111 March 1813 I wished to use some beet which I had stored 
in a cellar, and obtained from it only nitrate of ])otash, a)-' 
though it was neither decayed nor had gerniinatcd; this beet 
yielded less juice by one-third, than that uhich luui been kept 
in the open air, or in magazines w’ell aired. 

It is not uncommon for puffs of nitrous gas to conic out oi 
Lj|e abundant skirn w'hicli forms when the juice of the beet i- 
poured into a boiler; the production of this gas disco\ci'S the 
coinmencemcHt of a cliaugc in the beet, although in this state 
sugar may still be extracted from it: I have.scvcral times ob¬ 
served this phajiiomeiion, and always in the circumstances above 
mentioned. 33y the jirogiess of the alteration this nitrous ga*^ 
passes to the state of jiiuic acid, this acid unites with the pot¬ 
ash and forms iiitiatcs, end then the decomposition of the cry- 
stallizahlc sugar is completed. 

^^'c must not be sui ju iscd then if in the whole of the south, 
from Bordeaux to Lyons, it is found that beet which has re - 
mained hi the ground until the end of October, will afford only 
nitrate of jiotasli, and not an atom of erystallizable sugar. As 
the beet-roots arc jmllcd up, the leaves should be stripped off 
and left on the ground for manure, when there is not enough of 
tiiein for the eoiisumptiou of cattle. 

Beet is as soon injured by frost as by beat; it is frozen at a 
temperature of one dcgice below zero of Reaniuur; and bcgiiis 
to germinate and change at a temperature of eight or nine dc- 
giccs above it. 

in order to keep beet in a juoper state It should be stored in 
a dry place, of a tem[»cratme a few dea 3 :ecs aliove zero of the 
thermometer. A barn or gnmary are lery projjt'r places Cor a 
magazine of this nature; but it is seldom that the whole tjuau- 
iity can be lodged in one biiiifliug; for want of a eoieied place 
sufficiently spacions it must often be left in the open air, and 
wiicn this is the ease a dry piree of ground my-'t bo .selected, 
which is not .subject to be overflowed; on this ground abed of 
stones should be laidL and the stones a layci of straw; lu 
the middle should he m.sed a stake, mid hunebC's <if straw placed 
lOund it that reacltto the top; round this the beet should be 
heaped, t^ll it forms a septare of seven or eight feet by five or six 
in height.' The stake is aftcrw'ards to be taken away, so that the 
space ivhicb it occupied may form sort of chimney to give 
egress Jo the vapours that escape fr<%in the beet. The sides and 
the top must tlieif be covered wi^ |t'bfd of strayi=) the top being 
made to iuclhve, that the rain may not falljjfi of remain upon it; 
and the whole should be confined by bands that the wind may 
not have pow-er to disturb the straw. Some- cultivators, espe¬ 
cially In the north, preserve their beet by heaping it in tlie fields, 

covering 
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covermg it with earth and enveloping the whole by a hed of heath 
or broom, so that water cannot penetrate. 

But whatever method may be adopted in storing beet, there 
are some general precautions to be attended to which are indis¬ 
pensable in all cases. In the first place, it must not be stored 
up when wet j and if the weather will permit, it is very desirable 
that it should be left for a few days in the. fields to dry. Sot 
condly, it must not be covered up until frost is expected, and 
must be uncovered, and left so as long as the temperature is a 
few degrees above freezing, provided it does not rain. Thirdly, 
it should be often examined; and if it appears to become heated, 
or decayed, or germinates, the heap must be opened, the in¬ 
jured roots separated from it. and then.it must be made up 
again. 

On the Exti^aciicn of Sugar from Beet-root. 

The extraction dflmgar from this plant has given rise to a 
course of operations which I shall successively describe. During 
four years th4t it has been practised in France, many different 
processes have been employed, and great modifications have 
been adopted in each of the operations. I have examined and 
compared them all, but shall confine myself to the description 
of that which has confeiantly afforded the best results. 

The beet in the state in which it is taken out of the fields is 
more or less clogged with earth, and the surface is more or less 
covered with radicles; before it is operated upon it must be 
freed from these incumbrances and the top cut off, which does 
not sensibly contaiiisaily sugar. 

In some establishments the dirt is taken off by washing, and 
the top and radicles by a knife; but washing is tedious and ex- 
<peiisive; it requires a great quantity of water, and the operation 
is,difficult to j)erform in the severe cold of winter. The most 
cpconomical m^e ofwa.shing is to put from 100 to 1401bs. into 
a cylinder cotdposed of thick iron wire, half the cylinder being 
immersed in water contained in a trougb^^nder it; the cylinder 
is kept constantly turning round. In tifliule time the beet is 
freed from the dirt, the cylinder is then raised above the trough, 
a door which it contains is opened, and the beet slides down an 
inclined plane, which carries it beyond the trough. 

1 have no wasliing in my establishment | hut I have the top 
and radicle.s cut off, and the ^surface of the TQOts cleaned, all 
with a knife. Tlife opefktieiiffis executed willrfecility by wo¬ 
men, and costs twelve jkiua-or sixty centimes per thousand. 

The sugar is extracted IjV two successive operatipnsr 1st, 
The beet is rejftio^ to a pulp hv means' of graters s the best of 
Vol. 47. No. 2\7. Mmj ISUi: Y these 
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these graters consist of cylinders furnished on the surface witlj 
indented plates; these cylinders may be moved so rapidly, by 
means of wheels, that they will make 400 revolution? in a mi¬ 
nute, and will tear and reduce the beet to a pulp in an instant. 
Two of tiicsc graters, put in motion by the same machinery, and 
attended by three women and two children, are sufficient to 
grate daily 10,000 weight of beet, by working only four hours 
a-day, two hours at a tiinej it is very rare that half an hour 
more is necessary. 

IjnineJiately as the operation Of grating is terminated, the 
persons employed begin to clean«ie the graters, to wash them, 
and then to place round them the 5000 weight of beet that are to 
be grated at the second operation. 

In order that the pulp may be of a good quality, it must have 
the appearance of a soft paste, without any lumps; for the press, 
however powerfi'.!, cun extract i)ut a very small proportion of 
j»:ice from fragments of beet that have-not been torn. When it 

<*iily crushed between mill-stones, in the manner |hat is pra'c- 
Tf'.'d for making dder and perry, the juice obtaihed from the 
press Is not more than 30 or 40 per cent., whereas when it is 
lorn by the graters, from 65 to 75 per cent, is extracted. 2dly, 
A*- hiht as the pulp is formed it is submitted to pressure, in or- 
• ici to extract the juice. I begin by putting it into small lever 
])tc5.ses at first, and afterwards reniovmg it toothers more power- 
Uit. <^o as to extract from 65 to 75 per cent, of juice. The 
opcralion is perfect when the marc or dregs are so dry that on 
squeezing it hard with the hands it,docs not wet them. To di¬ 
minish the expense of manual labour, I p](|be the graters and 
pi esses on a stage, in such a manner that the juice falls of itself, 
tlirough leaden qauals, into the boilers, which are placed on the 
ground. It is necessary that the pulp should be expressed as 
iu?.t as it forms, or else it blackens, and a degree of fermentation 
commences, which renders the extraction of the sugar more dif¬ 
ficult. The juice marks from five to eleven degrees, and com¬ 
monly from seven to j^ht by Baume's areometer. 

Four men are sufficient to vvork the presses, in operating upoin 
ten thousand vveight of beet per day. 

I have before mentioned, that the juices run immediately out 
f.f the presses into a boiler, which I call a deparator, in relation 
to its use. Supposing two fjperution? to be effected in a day, 
and that 5000 weight of heet-root is operated upon each time, 
this boiler, which is round, should be five feet and a half wide, 
and three feet eight inches rieep; of these dimensions it will 
rontaiii the whole product of one operation. As soon as the 

boiler is one-third or half full, the fire is lighted. By the time 

' . 1 - 
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that thc'juide has ceasailruilniiiglroni &e presses it will already 
have acquired from forty to fifty^degrees of heat, which is suf¬ 
fered to increase to sixty-five'or"sixty-six degrees, and the mo¬ 
ment it has attained this heat the fire is smotherj?d by covering 
it with wet coals. Lime, slaked With w'arm water^.l^ fhen thrown 
into the bpiler, in the proportion of two grammes and a half 
(aboirt forty-eight grai^ to ^ litre of juice, henig careful to 
vary the proportion acicen'ding to the consistence .ill'the juice, 
'i'he liquid mass must be well stirred, in all directions, for some 
minutes, and then the fire is revived, in order to raise the heat 
to eighty degrees ; that is, to the degree nearest approaching to 
ebullition. The fire is then taken out of the fire-place, and as 
tlie liquor cools a coat forms on its surface, which in half an hour 
has acquired a degree of consistence, which at the end of three 
ejnarters of an hour is carefully taken oflf with the seuni. As 
!F;nun as it is skimmed, a cock is turned, which is fixed about a 
foot from the bottom of the boiler, and the liquor runs out into 
a s(juare li^ler; afterwards a second cock is opened, which is 
quite at the bottom of the boiler, in order to empty it entirely, 
and the liquor is made to fall upon a filter, through which it also 
runs into the square boiler. 

[To be continued.] 


hWli, On the Cosmogony of Moses. By JV/r. Andrew Horn. 

•Zb Mr. Tilloch. 

Sir, — Having in my former communication shown that the 
term day, as used in designating the six peHUCids of the Genesis, 
properly denotes one revolution, whether slow or rapid, of the 
earth upon its axis, which produced a morning and an evening 
successively upon every meridian on the globe, my object in the 
present paper is to rectify some misconceptions of your corre- 
spomlcnts, resjiectiug certain parts of th^Cosmogony connected 
with tliose periods. 

The statement of facts enumerated by. Dr. Prichard, p. 2S7 
of your last volume, is I conceive just, with the exception of the 
three articles vi'^here he says “ the wsAet had subsided before the 
creation of organized beings.** Bui this perhaps is one of those 
verbal inaccuracies which he hints at in your last number Your 

correspondent F. E-8',ha8 committed the sRn>e mistake at 

p. 181 of the present volume, in which he remarks, thatthe 
waters retire previous to the existence of auiamted beings, and 
never again cover the earth until the days of Noah.*' On this 
error he founds, a plRUsible objection against the Cosmogony, aud 

y 2 endeavours 
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endeavours to lupport it hf n reference topological phasnotnena. 
The only passage Ui the Genesis^ li%)m which any such inference 
could be drawn, it the following, “ ItCt the waters be 
thered together to one place, .gnd le|.ltbe 4ry land app^/* This 
construction seems somewhat to favour the error. 'Hi^Hebrew, 
however, is in the future tense, apd literthe waters shall 
rewr/to one place, and the drydahd44|!|g/i.ffp|pear .* and it was 
so.” MoSi^ uses the same original word, Gen. chap. viii. ver. .*>, 
to describe,,the first appearance of the mountmns at the deluge; 
** The waters decreased continually until t.ne tenth month: in 
the tenth month, on the first day of the month, were tfte tops 
of the mountains seen'* But the waters of the deluge ‘ were net 
abated from off the earth’ for some mouths afterwards. Now it 
is no more possible that the earth could have been instantaneously 
laid dry, when the mountains emerged out of the primitive ocean, 
than when they showed themselves above the waters of the 
deluge. The formation therefore of the dry>land at the creation 
was gradual, and the subsidence of the waters in proportion to 
the means employed to drain them off. The manner in which 
this was effected does not at present concern us. It is evident, 
then, that the waters only iegan to subside, when the thry^lamd 
appeared. How long it was before they sunk to a fixed level 
never can be ascertained. Ages mightJiave elapsed, even after 
the land animals were created, before the waters had completely 
sub.sided. Hence, to say nothing of the probable rapidity of the 
depositions, since the 'f^riod between the 'elevation of the land 
to the complete subsidence of the waters is iMefnite, I feel con¬ 
fident in the assertion, that it was sufficient for the formation of 
all the strata at lower and lower levels, from the clay-slatc down 
to the chalk rocks,^,which are supposed to be among the last de¬ 
posits of the primitive ocean j and, as the retreat of the waters 
was from the equatorial parts towards the polar regions, these 
calcareous rocks are accordingly found only in the higher lati¬ 
tudes. 

It has been generally, hut erroneously supposed that each ope¬ 
ration was completed within the period in which it is first men¬ 
tioned ; and that the day was solely occupied by that particular 
object ^ whereas the subject'is sometimes noticed, because it 
then began to be formed; at other times it Is specified, because 
it then proved aetually fit for the purpose fi>r which it was de¬ 
signed. Thus the other is pronoimced * good* on the first day, 
because, as ^on as it reached the earth the globe was put in 
motion by it.' The expanse or atmosphere began to he formed, 
hut was not completed on the second dayj nothing but the 
other » dedHi^ * good* or fit until the third ihiy, in which the 
dry-ifmd sheared and vegetables began to ha produced y nor i*i 
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the sun itself pronounced fit for its o0ice until the end of the 
fourth day. ; , ■ « 

. la order to correct’* certain rnistnkes, and ohvifUc some ob- 
jectioi)s to the Cosmogony, 1 brevity, enu¬ 

merate, as Dr. Prichard lias done, the facts in theOenesis, and, 
without drawing a parallel between them and JUiO geological 
phawiomena, shall Only insert such observations its may be ne¬ 
cessary for my })tir})os.c. ' ' t/*;.' 

1. All the substances of which the earth is com|iosed were 
once in a state of atomic division. The waters of the ocean 
universally covered for a long period the whole mass, and by 
chemical action formed what are Called primitive rocks. But it 
is imjiossihle from any present process of crystallization, to judge 
of the rapidity with which the oHginal atoms were crystallized, 
and strpta formed by their aggregation. 

2. No organic beings existed in the primitive ocean till after 
the mountains were elevated. 

3. The mountains emerged out of the ooean at the commence¬ 
ment of the third period. The waters then began to subside, 
but still continued to form strata, and in proportion as they left 
the land dr)', vegetables were produced. 

The production of zoophytes and testacea is justly referred 
by Dr. Prichard to this epoch; because they are destitute of 
hcomotive powers, which Moses positively assigns to all the 
productions of the fifth jperiod. The objections which F. E—— s' 
has raised to this statement, when his collateral matter is re¬ 
moved, amounts to this—'* Moses, it is true, expressly says that 
all the aquatic hcomotive animals were produced in the fifth 
period, but he does not specifically determine in what period 
/.odph}te8 and testacea were produced; therefore the parallel 
fails between the facts detailed in the Genesis and those inferred 
from geological phaenomena.'* But surely this is such a test as 
no author can endure; at most, it can injustice only be applied 
to those professedly systematic. Has Moses, in relating the pe¬ 
riods of creation and order of things in the formation of this 
earth and its inhabitants, indeed given a false representation of 
nature, because he has omitted to inentiou one or two particular 
species of animated beings ? Does he not at the conclusion of 
the narrative say, ** Thus were the heavens and the earth finlslmd, 
and all the host of them.’* - This mode of expression is equiva¬ 
lent to that in tlie fourth cohmiandmeut, ** In six days the Lord 
made heaven and earth, the sea and all that is in them.” Now 
it is highly unreasonable, to aay the best of it, when an author 
gives the limits of his premises, to deny that be means to in¬ 
clude all the inter mediate terms. What should we think of the 
; Y 3 person 



3f42 On the Cosmogony of Moses. 

person that could question, whether another had travelled every 
inch of the road from London to Edinburgh, through York an<i 
Newcastle, merely because he had not nan^ every other inter- 
venient stage ? Must the Cosmogony then hte exploded, because 
the author baa not marked every link in the chain of organiza¬ 
tion?—becauw He has neither pointed out Uie precise limit be¬ 
tween animal.and vegetative life, nor dh^ipgwished the formation 
of a^uatiq^|l|ant8 from those belonging tO'the land, nor named 
the species lil^ich conjoins the locomotive animals of the f/tk 
xvith those of the st£ih clay? Should wt'i it seems according to 
the reasoning of your correspondent F. E —:—s, assign the hat 
.species to the ftf 'i/i day, “ we place an order of locomotive beings 
where Moses has not placed them,'* But though “ it is abso¬ 
lutely certain that Moses assigns them” to neither of these pe¬ 
riods, he, as certainly, never designed to excfJude from the Cos¬ 
mogony eitlier the bat species, which cormects the locomotive 
animals of the fifth with those of the sirih day, or zoophytes 
and testacea, which link the organized productions of the fifth 
with those of the third day. Having <lescrihed the order in 
which the grand classes of organized beings were produced, he 
leaves ife to systematize, and make our own physicdogical di¬ 
stinctions. So imperceptible is the gradation of species among 
organized beings, that it is only witfiip . these few years natu¬ 
ralists have thouglit proper to transfer^iroj^ls, &c. from the rank 
of vegetables, among which they were cfa^iJIied as fnngitcB, and 
arrange theiri as animals under the teebnt^t name of zoophytes. 
Even testacea do not lose all analogy to vegetables, though they 
rank higher in the .scale of existence than zoBt|ih\'tes, and, agree¬ 
ably to the tenor of the nariative,Hvere probably created .some¬ 
what later. Testacea approaclr very near to vegetative life; 
their stationary di.sposition, and their receiving nutriment by 
suction, most likely from the same substances with aquatic plants, 
give them no small resemblance to vegetables. In short, tthey 
seem a kintl of animated fungi, compared with the locomotive 
animals that subsist around them. 

Whatever coincidence may be discovered between the above 

reasoning and that Prichard, in his answer to F. E-s, 

i.s entirely accidental; for the w'hole paragraph was written be¬ 
fore I received your last num!>cr. mt I ought rather to have 
said that t)ur agreement necessarily arises from an impartial 
view of tlie rpiestion. 

4. The waters continuing to decrease, the vegetable kingdom 
became more and more extended, ull riie conclusion of the fourth 
day, when the sun by its regular operation produced a corre- 
sp^ding regulartCy in the motions of the Which was now' 

,, rendered 
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tciificred Tit for tlie reception of beings of a more perfect cUa- 
i acter than vegetahli^s, or thosc^- inodiwiess concreiions of aiU'- 
mated matter, zoophytes and testaeea. 


5. In the fifth 


! period aquatic locomotive animals were pro- 
8 being' now Efficiently purified for their y.:~ 

inl'knvstfl* Iseia /^KeArvnr?. thflt. /.fiCHTn^iitOTl IS 


diieed, the waters 

reption. Dr, Prichard:.Jias well observed, that lacomoilon is th'; 
precise meaning of the Hebrew word used to d^tinguisli tlni 
class of organized beings. It is not a little rcmila^^lc that to 
this period Moses assigns the production of birds, ’';^ough they 
are by internal orgamzhtion constituted for living in air, their 
locomotive powers certainly have a nearer relation to those oi 
il*-lies than to the growers of locomotion in land animals. Aii- 
dtlier reason, besides the peri liable nature of their bones, may 
be assigned for their fernains being so ralpely found j viz. they 
.'ire better provided with the means of escape from sudden inun* 
iiations than Land animals, or even fishes, in certain situations. 

Moses notices a class' of aquatic anirnds, in the productions of 
this period, which our translators have rendered ‘ great whales ;* 
but literally the phrUse ought to he ‘great monsters f which will 
include not only existing crocodiles, hippopotami, &c. but also 
those large marine animals found in different parts of this*country 
as M'cll as upon the eqfttinent, embedded in the lyas or argil¬ 
laceous limestone, aiiiLj’‘Unti] very lately, erroneously supposed 
to be crocodiles. • 

6, The various sp^^s of land reptiles and quadrupeds were 
produced early on tm^i^xth day. 

7. Every thing bCmg^thus prepared for their reception, the 

rational species is lastly formed; and the whole mcononiy of 
nature being pronounced goo/J,* man is invested by the 

‘ heator with dominion over all the iiiferior creatures. 

It is with reluctance that 1 rcuiavk upon what Dr. Prichard 
.has advanced, p, 259 of your last number. In dc feud lug Ivloses 
as an inspired writer, he say? that the Egyptians were po‘'se?sccl 
of "the most authentic documents that existed conceruing tltc 
history of the worhl." An opinion w'hlch he assumes on the 
.'uUhbrity of Michaelis, who embr;ict - the tiypothcsis of rslar- 
sham in his Rule of Times ,—“ tliatMoses framed his code of Jaws 
by comhining the ancient usages of tiie nomadic lIeljrev,T, with 
the institutions of the agricultural Egyptians.*’ Now, however 
well calculated the hypothesis may be for disp’aung the learning 
of the Geiman professor, his erudition is of no weight, when 
put in the scale against the plain and positive language of Scrip¬ 
ture; Lev. chap, xviii. ver. Ii-4. "After the doings of the 
land of Ej^pt wherein ye dwelt, shall ye not do : neither shall yc 
walk in the^ordifiaiji^s. Ye shall do my judgements, and kce|> 
mine ordinances, walk therein: I am Jehovah your God.*’ 

1 ” ^Yhatever-'' 
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Whatever me Mose^ might make of the Egyptian documents in 
composing his Cosmogony, he certainly had a purer source from 
whence to draw his information. The Hwews and their an¬ 
cestors were worshippers of the true God j therefore the history 
of the origin of the world is more likely to have been preserved 
pure by iliem than among the idolatrous Egyptians. Supersti- 
tioti never was favourable to truth. Traditional facts are also 
more safe With a nomadic than a civic people. They have fewVr 
subjects to burthen the memory^ and less temptation to corrupt 
them. ' ^ 

The perseverance of Dr. Prichard in his original intention of 
proving the Mosaic Cosmogony ** capable of a rational and phi¬ 
losophical interpretation” is laudable; and the near ajiproachcs 
he has made to this, particularly in p. 202,263 of your last num¬ 
ber, are iinportant rc'-ults from the repeated attacks of his op¬ 
ponent. But having assumed an uni enable position respecting 
the term r/ay, he is forced, p. CG0,to advance some unw’arraiitable 
opinions in order to support it. The supposition that the He¬ 
brews were anthropoinorphitcs must test upon evidence from 
their writings. Now if we are to determine the national belief 
from their religious institutes and theolh^ of their other scrip¬ 
tures, they were, as a nation, the furtjm^pf all others from an¬ 
thropomorphism. All other nations idolaters, and, in ge¬ 
neral, conceived the most perfect irtrara'of the Deity must be 
the likeness of man. The Hebreware unequalled in 
speaking of the spiritimli^ of God; an a^ ere they speak of the 
eyes, arm%, &c. ot Jehovah, these expr^^ws, in the connexion 
in which thev stand, no more favour antfll^pomorphism than 
the teim father itself, as applied to the Author of life. With 
respect to the expression “ God rested;'' it would be more 
agreeable to the spirit of the original, to render it ceased;^ 
God ceased frotn all his work, which he created, to 

operate” as ver, 3. phap. ii. of the Genesis, ought to be rcu- 
dered. “ . 

I am. Sir, 

Your very obedient servant, 

Wjcombe,May 8,1816. * AndrISW HoeN. 


LXVin. Description'(f an electrical Instrument called The 
Thunder-storm Aiarum” By B. M. Foesxer, Esq. 

„ To Mr, Tilloch, 

I ’V . 

BKBEwiTil hand you a description asid'figure of an 
t fectrW aistrument, which may 1 think with propriety be called 

Tim 
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The Thunder-storm Alarum; 9& it aetves to show the effect w^eli 
\h produced by the {^psa^e of a digged cloud over an atmospht^;] 
rical electrometer. . * 

This iovStrument consists of # mahogany box about 6| inches 
In height, and about 3 inches in widti^^ ^so 3 inches in depth. 
The frimt (when not in use) js closed vcHh a sliding^ piece of 
mahogany, like a sliding box iid. A glass tuh^^ (Plate III. 

2,) is Axed at the top df the box, projectin^;tkn$rc way into 
it; and through this a,';brass wire B passes, on tlfa, imper part. 
of which is a brass half Cand at the lower/ a piece m brass D 
is screwed. A fine pilce of flexible wire E (such as is wound 
round cat-gut'musical strings) is inserted into the ball C; a 
small bell F, on a brass pillar C, is fixed at the bottom of the 
apparatus. A brass bail p for a clapper, is suspended by a silken 
string from a wire inside as well as the outside of the 

glass tube should be hSiated with melted sealing-wax or other 
insulating substance. ... . 

There is no necessity for using an electrical machine, in order 
to make this instrument act: a piece of paper when dried by the 
fire is to be rubbed with India rubber (caoutchouc) which makes 
St highly electrical; tl^l paper is then to be byought over the 
upper end of the wire, in order to electrify the wire 

which passes through^^C^lass tube; the clapper, which is sus¬ 
pended by the silkei^^^g, will then vibrate' and strike the 
bell for some time, paper remaihs near the upper wire 

of the apparatus. excited paper^ aptly represents an arti¬ 
ficial charged thun4^*oud. 

A piece of woolfifi^stuff (such as is made use of for gowns), 
when rubbed in the same way as paper, I think acts stronger. 
The above-mentioned wire being flexible, may be bent, if occa¬ 
sion siiould re<juire it, so as to come near an electrified con¬ 
ductor, if a machine is used, or near a charged^jarj but the prin¬ 
cipal use of its. being flexible is, that there in not the cliancc of 
accidents occurring, which might liapp|n sharp 

projecting wire. 

It is obvious that, if an atmospherical coudjacting rod were 
connected with this instrument, it raight.be, used as a real 
thunder-storip alarum. The ball C is. p«^forated horizontally, 
through whkh a wire maybe passed suspend a pUh^ball 
electrometerf or for other purposes. 

I am, sir, &c. 

JaH. «»?, tB 16 . B. M. FoRSTEB. 
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LXIX. On the Cosmogony of Moses in an^vcr iu Dr, 
PiiicHAitii. F. E-^s. 

ToMkfilloch. « . 

SiK,—^I n your last nuiubor Dr. Prichsjfd candidly acknow¬ 
ledges an tfmnaterial inadvertence, atteinpts to reconcile 
0011 1radict^iy statements, and makes sotne show of maintainnlg 
Ills former positions; but finally, under pretence of generously 
extricating nis opponent from an imaginary diiTiculty, retreats 
by the dubious light of Gccldcs's^’ criticsd tOTch, to a new c//a- 
icaii en Espagne, As he intimates that this castle will be re¬ 
spected by “ unprejvdif^ed persons^'** 1 (^' ^urse do not mean 
to “ attack** it. On the other parts of his communication I shall 
presume to offer a few obvious remarks, 

It is incidentally shown in my last pape?, that his statements 
at different times do not always accord wdth each other. To 
t, -s something in the way of rejity has been said: not however 
}yerceiving how it invalidates my stricture, I shall leave it un¬ 
touched, and content myself with pointing out more distinctly 
than before the contradictory passages. 4ft'?r noticing iu his first 
letter the alleged extraordinary coincidence betw'een the series 
of facts announced in the nx days crefUiotiy and those inferred 
from geological phamomena, he that if this coinci¬ 

dence is surprising in itself, it appears iUie more so when w'c 
compare the Cosmogony of the Hebrews ivith the notions on 
this subject that prevailed among other nations of antiquity.” 

We find,” says he, “ invarially that all other speculations on 
this subject are founded on some fanciful analogy with natural 
processes that are daily observedf.” Could the most deter¬ 
mined adversary urge any thing more in direct contradiction to 
this than what is contained in his succeeding letter ? ft is there 
either affirmed or shown that “ scarcely any thing is contmned 
in the antediluvian history of Moses which may not also he founds 
though more or less embellished, in the records of other nations, 
particularly in those of the Hindoos”—“ that the Institutes of 
Menu begin with an account of the creation which bears a strong 
resemblance to that of Moses, though embellished,-or deformed 
with many wild conceits J”—-and that, according to the informa¬ 
tion preserved in Suidas, the Etruscan Cosmogony bore a yet 
more striking analogy with that of the Hebrews §. 

This notice of the Etruscan Cosmogony will, I hope, atone 

*-Whiston as a guide would have served equally 

Phil. Mag. No. JW ,}).’ 289. J ^4. p. 113. 

§ Ibid. No.'214, p. 111. 'WSBm 


for 
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On the Cosmo^ny of Moms, 

t'ly ivhat Dr, Prichard seems to conride^, a former neglect (rf* it. 
1 le speaks, too, of mi,fobjections ttguhist the remarkable analogy 
that the Cosmogonyfw Menu bears to tl^ of Moses I am 
unconscious of hai^hg "^given aatiy opinion respecting this ana- 
logy, though I indicated the legittmate consequence of sup¬ 
posing the Mosaic a.count notan immediate revi^tiou Moses, 
but a tradilion. adopted hy hiin. Dr Prichard does not deem 
it expedient directly to attack the position from vi^^H;that coii- 
icquence flowed, hut asks '** whefther St. Matthevr-%nd St. Luke 
v.’cre in want of inspifatiori when they had recourse to pre- 
’rimisly existing d^mments in compiling their genealogies?’* 
It might have occurred to him, that inspiration would in that 
be superfluous. The ki;o\vledge *^of the genealogies W'as 
within the reach of uninspired persons, tlicir materials being 
.L'cordeJ in sacred writi while tlie successive events of the crea¬ 
tion could with c&rtaihty be laioun to vn human being ym\&s>s 
■‘y immediate inspkatum. The ingenious imagination of a sort 
of circuitous inspiration enabling its possessor to discriminate 
'■ hat had been already revealed, will scarcely bear a philosophic 
f-crutiny: but were it even admissible, it would at least be ne¬ 
cessary to prove the ptevirms existence of the supposed original 
revelation, somewhat less vaguely than by conjectures insufficient 
to ascertain the persoft favoured with it, or even to determine 
the period in which it was 

Dr. Prich.ird does nd^^ dSfinbat my application of his okical 
rnnnn to the assumed metaphorical sense of dai/; but with .re- 
fereuce to the disputed meaning of that word asks, whether se¬ 
veral expressions relating to God, such as “ God rested on the 
'seventh da?/,” are to be understood literally or figuratively. It 

obvious that such expressions mav without incongi uity oflan^ 
g^ioge bear eitlier a figurative or literal sense; and in fact the 
one or the other has been given them, according to the more or 
iess just notions entertained of the divinity The case of the 
word day as employed in the six days creation is conspicuously 
different; if understood literally, the evening and morning con¬ 
nected with it have an assignalile meaning; if figuratively, they 
become, at least to me, uuiutclligihle. It therefore does not 
follow, though the Hebrew people may be suspected of having 
understood some expressions literally whicli we are accustomed 
to understand figuratively, that Dr. Prichard is at liberty to run 
counter to their acceptation of all Hebrew expressions, in viola¬ 
tion of sense and congruity of language. As he expresses some 
surprise at my having left Philp and Josephus umioticed, I shall 

No. 216, p. 25P. 

endeavour 
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On the Chsmogon^ qf Mosee, ^ 

endeavour to atone for the omission by remarking, that if he 
rest the metaphorical sense of the word ^^on their authority, 
he must also on the, same authority adtni^ figurative sense of 
the whdh first chaplj^ ofGemsh; for he'^sapthat Josephus and 
Philo “ expressly, affirm that the account of*the six days work 
is metaphorical. Now, that the simple r^ation of the creation 
given by Mo^, or what Dr, Pricharcl terms the “ Exordium of 
the Hebrew ^ipturgs,” would be rendered more ** capable of a 
rational dfid^pkiloshphical wUrpretMiov^'* by being converted 
into an allegory^ may perhaps not be quite obvious to ordinary 
understandings. 

I shall occupy but Ijttle more of your time. Dr. Prichard 
hiforms us that Moses did not write the “ Cosmogony with the 
Systerna Natures before him,"—that “the Hebrew language 
being very poor in terms of classification, a few leading objects 
in each class are mentioned ; and we are left to understand that 
the analogous kinds were conjoined with those, named." On 
this account he very properly retains forest trees, shnrubs, andli' 
chens in the third day’s creation, although in strictness none of 
them come under the description of “ grass^ seed-hearing herbs, 
or fruit-bearing trees.” On the same principle, were there no 
particular end to answer by the exclusion, it may be thought 
that zoophytes might he permitted to remain in the fifth day’s 
creation, being moving creatures ihed have life, although their 
motion does not precisely accord witWtheidea which, in opposi> 
tion to the received translation. Dr. Prichard thinks the Sep- 
tuagint and the original convey. Be this as it may, that the 
coincidences which he called upon us to admire were perfected 
by his placing orders of beings where Moses never placed them, 
remains incontrovertible. This liberty he seems to consider 
trifling: he has however gone still further. Even his own ver¬ 
sion of the 20th verse of the first chapter of Genesis does net 
exclude testacea from the fifth day’s creation; a considerable 
portion of the order being indisputably endued with the power 
of loco-motion. It follows, that what he calls the coincidences 
“ between the Cosmogony and the epochs of nature” were ef¬ 
fected not simply by placing orders of animated beings where 
Moses had not placed them, but by his placing, at least, one or¬ 
der in direct contradiction to the express authority of Moses. 

1 am, sir, 

Vour very obedient servant, 

Bath, May 0, 1816 . F. E-^S. 


LXX. Account 
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LXX. Account of a^eieotic Sivne wh^pkfeU in the Emmiut 
of Lances, Comij^unicattd to M, Vikky by M, Fistoi.let, 
PAysictan at Lc^r§s*. , - V 

Y > -V . H ' 

0 X 1 fL love for thi natural scieiHeeSy and the with which 

vou cultivate them, induce me tp communicate to yOti a meteoro- 
logical phaenomenon which has jnst taken place i%|he commune 
of Chassigny, a village J^uated to the s<mth-eil^‘j^ Eiangres, 
and abotiiflour Icaguea^distant. " 

On the 3d of Oi^pber 1815, at half past eight in the morning, 
the sky bdng clcar-lthd serene, and a gentle east tvind prevailing, 
a rumbling noise was heard like the discharge of musketry and 
artillery. This noise, which seemed to come from the north-east, 
and from a cloud which hung over the horizon of an indeter¬ 
minate form and a gray colour, had lasted a few minutes, when 
a man at work in a vineyar<l at some <listance from the village, 
and who his eyes fixed on this elnud, hearing a whistling 
like that of a cannon ball, saw an opaque body fall a few paces 
from him, and which emitted a dense smoke. Having run to 
the spo^ he saw a deep hole in the ground, and around it were 
fragments of stone of a peculiar kind. Having picked up one 
of the pieces, he foiUKl it as hot as if it had been long exposed 
to a strong sim ; he brought it into the village, and several in¬ 
habitants went out in gonsj|quence and collected pieces. Next 
day I visited the village; and having obtained one of the fragments, 
I found it resembled closely an aerolite which had been sent me 
from Germany. Having proceeded to the spot in person, I col¬ 
lected about sixty small pieces, some of which were soft and wet, 
and easily crumbled in the hand. 

The ball of fire which generally accompanies aerolites, was not 
perceived in this instance. Having weighed all the pieces which 
were collected, the whole weight was four kilogrammes. I have 
no doubt that all these fragments belonged to the same stone; 
and I am even inclined to think that what I saw was only a piece 
of a larger stone which had exploded in the air. 1 am in pos¬ 
session of a piece weighing nearly one kilogramme, which is the 
half of a corner piece only, and .which leads me to suppose that 
the whole stone must have weighed eight kilogrammes. Its very 
considerablespecific gravity, is remarked in all those stones, is 
not the same however in every fragment, some df which seem to 
present more density. Differences are also remarked in the co¬ 
lour of the crust which covers these various pieces: in some it 
is a very deep black, and in others of a chesnut-brovvn only; and 
)u goners$|i|||J^^ladc the colour is, the inor^ shining and 

• Annufe^^^wjm ^Jip jPAywjt//?, to»e i. Jan, 1816, p. 45. 

% ... , compact 
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Account of a Meteoric Stone 


compact is rtie crust, and vwe versd. G^q. the blackest crust?, 
elevations or swellings are%bser^, wbicl^have the apjpearancfe 
of being tlie prodttce af sn ebuHitii^ sn^di^lly interrupted. 

1 had almost forgot tf> )say that some perils in the village of 
Chassigny and parts adjacent who- happened to ^ 'sitting oi. 
the ground, thbu|^t they felt tbe^hf^ck jrfan esffthc[i&ke during 
the detoiia|ipu *; but the peasant ivho the stone fall expe¬ 
rienced nO'sut^seu^^ioii. I ought tp inibrin you als^. that at 
the bottoirf of ‘the hole made by the the stofff^here wa-: 
a niece of the lava of the country, which might induce one to 
believe that the aerolite was broken only^ consequence of 
meeting with & hard body ; but what appears to cofijhtkdict thi< 
is, that none pf the aerolite remained in this hole; that, on th^ 
contrary, all the fragments were difqiersed in such minute piece ■ 
that it seemed rather as if they were the consequence of an ex - 
plosion than of a fracture occ^ioiied by the fall finally^,, se¬ 
veral small pieces were imbedded deeply in the earth arolind th«.' 
hole. Besides all tliis, the smoke perceived at th^ moment oi 
tlie full denotes something else than a simple fracture : yet it is 
astonishing that an explosion did not scatter the fragments 
f irther; for one piece which was found a few days kfterwards, 
could not have been sent there since the^' fall, and as a conse¬ 
quence of the explosion, but seems rather to have fallen at the 
fjume time with that which was scpji^atcdjnto so many parts. 


Amhjns of the olove 


Physical Characters: 


r. VAUQUEtlfc, 


1. Colour: brown externally, peatl gray internally. 






2. Contexture: giaiuy, and broken in every direction. i 
15. Solidity; very slight, crumbling winr the greatest facility. 
4. AsSpect: shining, and as if varnished. ' 
r>. Sound: none. Although it appears to have been roasted, 
it has not the dryness nor tlie hardness of glass when it 1; 
broken; it seems on the contrary to be soft under the pesti?j 
which soon pounds it. 

t>. It has no action on the magnetic needle, and yet the crr'vt 
with which it is covered has a slight effect: this announces th-: 
it contains iron in the state of oxide* ' 

7. It forms a jelly with the acids! Hence it must be concludea 
' ihat the silex is therein combined with some principle. 


Analysu. 

Without entering into large details on 
analyse this aerolite, I am nevert' 
not be useless rapidly to explain tfi' 



.,.'loyed to 
it wi[! 
1 pursued. 

I subjected 
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1 subjected ten grammes of aerolite reduced into fii^ 
po'tvder to the action of the sulpiiuric .acid diluted with water. ; 
Tlie decomposition took place w^ti^utJ^rvescence:—the only 
phaenomena observed were a heat and a diminu¬ 
tion of volume in t!i^ snbs^nce to-experiment. 

Kcvef'theless the whoW hiasa ^d not disappear: there re¬ 
mained ^grayish subs^ttoe, wfi«di the sulphuric acid even aided 
by heat |:annot dissolve ;,|t fown^ nearly the tentlt\,part of. the 

The stdph^c acid'does not acquire any colour in this opera¬ 
tion : jmc sta^^^f dilution in which it employed^ It was 
ahnost aV^hlte asVater, 

Therlr^e remarkable differences between this aerolite and 
:dl tiiat have been hitherto examined. 

All the latter^ on being dissolved in the sulphuric or weak 
muriatic acid, gave out hydrogen gas partly sulphuretted, and 
generally fitrnished a solution of a green colour deeper than that 
of iron: the present aerolite exhibited nothing similar. This 
proves tliat this aerolite contain.s no iron in the metallic state 
which the magnet had already announced, and that there is no 
nickel in. it, which, ns,we know, makes its solutions green, and is 
itself acted upon by the magnet. 

- The solution being effected, the liquor was decanted and 
washed, and tlie residue evapgrated to dryness. At the end of 
the opc.|a^n a trausparenf*^jelly was formed, produced by the 
sepai^^l^ of the silexj.’^ch being washed and dried, weighed 
three l^nimes and ono.W^tioine. 

Th^quor, which ought to contain magnesia and iron, was 
agant^PIciporated to dryness, and the residue calcined for at least 
half^nour. The matter, which had assumed a red colour, was 
put into water,, in order to dissolve the sulphate of magnesia: it 
was filtered in order to collect the red oxide of iron. 

7'he sulphate of magnesia must be evaporated and calcined 
three times, in order taseparate entirely the sulphate of iron. 

The different quantities of oxide of iron obtained , in these 
«/j>erations having been collected and dried, weighed three 
grammes and ten centiemes. This oxide was of a very lively 
Ti'fl colour. 

The sulphate of magnesia when purified and calcined weighed 
< grammes seveu-rtenths^ in which there is about three 
grammes two-tenths of magnesia. This salt was then tolerably 
ivliite, very soluble in water, and had the bitter taste which 
belongs to the natural sulphate of magnesia: lastly, it appeared 
to he pnrCig^^gye^^less, in order to ascertain if it did not con- 
Lilti p hydro-sulphurct of pot- 
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nsh into it, uhich produced but a slight change of colour, which 
I ascribe to some traces of manganese rather than to nickel; 
and yet there was so small a quantity that it would iiot have 
been perceptible in the scales. 

The sulphuric acid, there£ure, in acting this adrolite, bad 
only dissolved the magnesia, the sileK, and the iron. 


Examination of the Residue, which tuas insoluVte in the 
M Sulphw ic Acid, 

It was interesting to examine the nature of the pUrtion of the 
meteoric stone which refused to be dissolved in the sulphuric 
ac-id: it must necessanly have been of a nature djUlereUt from 
that which had been dissoKed. 

This residue when examined with the glass seemed t<>|ie com¬ 
posed of two different substances; one in white and brilliant 
paitides; the other black, and giving to the mixture of both a 
slate-gi ay colour. 

Tlie acids not having any action on this residue, I treated it 
with twice its weight of potash at a red heat. The matter when 
fused and cold had a gieenish-yellow colour; when diluted in 
water it communicated to it a beautiful \ellow colour, whiil* 
left no doubt as to the presence of chrome. After having waph<*d 
this matter until it no longer gave colour to the water I satu¬ 
rated the Ikjuoi with the nitiie acid, and evaporated |p'dryncss. 
On treating this residue again with water, the nitra^l^ potash 
and chroinie acid were dissolved, and jsb^re remained iim|c4vhi(*b 
1 set aside, in order to add it to thttl-Which we had IW^ioU'-h 
obtained and to that of which we are going to speak. 

I'he nitrate of mercury put into the above yellow if l M B r, in 
fact produced a precipitate of a fine orange red. 

The portion of the lesidue treated by potash, and which Was 
not dissolved in the water, was treated with the nitric acid, which 
dissolved the greatest quantity of it: that which it left was of a 
very deep gray qolour: the nitiic solution avapoiated to dryness 
with cme, and the residue taken up with wkter sharpened by 1 1 - 
tiic acid, left a white powder which was still sile\. 

The nitric solution examined with care, did not exhibit an} 
iron, and not an atom of nickel. 


The portion of the residue which had resisted the acid and 
the alkali, and which had a deep gray colour, appeared to he 
pure metallic chrome, and perhaps with an alloy of iron: never¬ 
theless it was not affected by the magnet. What is certain is, 
that when melted with borax it communicated a fine green co¬ 
lour to it, similar to that of common chrome. 

It results from the above experii||^^j^||P|||^^ stone 
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v.)si( h foil in theen\’iron$ of Langres is formed in the proportion 
tfl 'en grammes, as follows; 


Silex 
Oxidated , iron , 
IVlagnesia . 


.. .*%?59gr. 
;'20 




Or of 100 parts; 

Silex. 

'' ^Magnesia .. 
* Cliroftjc 


9*69 


■ 


• 

• • 
• • 


35-9() gr. 

31- 00 

32- 00 
2-00 


98-90 




'Remarks, 

remark here: 1st, that the Langres stone contains neither 
sulphur nor nickel, and that the iron in it is entirely oxidated ; 
whereas all the other aerolites contain those two Substances, and 
the iron has always been in the metallic state, at least for the 
most part. 2dly,’ That a part of the silex contained in the stone 
is only in the state of mixture in the sandy form, and that an¬ 
other abundant portion than the first is entirely combined 
with t^^fij^nesia, and probably with the iron, since it is dis¬ 
solved same, tt^'tev^ith those two bodies in the sulphuric 

\ That there^^l^in the present stone twice as much 
in ihose, which have been hitherto analysed : per- 
iftness wa$ 'Owing to this cause. 4thly, Lastly, the 
l^found in H in the metallic slate, which mmounces that 
fiavc. resisted the oxidating acliiin which biynt the iron. 
The quantity of this metal is also more con-ddoraUc than usual. 

It IS probable, that the snlohur has existed'primitively in 
this stone, it must hav^ been dissipated at the moment when the 
ir^in was fused. ; > 

The absence of niit'-fecjli-from this stone found at Langres is 
the more remarkable, a^tthas been constantly found in all other 
Jiorolitc.s. V’■ f , , 


acid. ’ 
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LXXI, On the Metallic Salts, By G. S. 

To Mr, Tilloch. 

Sill, — In mv last I stated, that Mr. H. asserted the metallic 
salts to of oxid^’y 1 made the same 

statement in combated it without any charge 

Vol,-^17. No.217. Maa^lSlC Z 



S5 f Mr. Farey^s Introductory Remarks, to 

of perversion: but liaving since been charged by Mr. H, with a 
luisrepreseiitatiou to favour iny own Anews, I beg you to make 
room tor a few quotations from lii^ paper xlv» p. 463), which 
I coticeive to warrant roy statement. ' 

After submitting 8iilphat>of iron b^ai^.iufficiirat to drive 
oft a portion oi‘ the acid, tie “ W-itipa; beipg ^ded, t/te super 
Tilphat wai in solutmi, m4 some oiscWe preerpi^Ud/* Again, 
he says, that the sulphat and sub-su|^hat of liiercury are not 
perfect salts, but peculiar mixt-bres of the super sulphat with the 
vx ide.*'> And, lastly, that as the sulphat of aajercury^,|s »c^ 
xvater is added, it must in the dry state 
excess of oxide mixed with UJ"' ^ 

It is time to quit this subject, which inn^ have be^i^e tedious 
to your readers, without affording them aiiy real inf$|^^t|6n: 
iny design was, in the first place, to discover’truth; to ^^tain 
whether H/s conjectures were founded on reason; and h^^g-io 
exculpate myiself from a charge of misrepresentation. 

. I nm, sir, 

’ Most obediently yours, 

Bu rton Crescent, May 1.5, 1816. 



G. S. 



LXXII. A Letter from Dr. William 

Countess of Gosford {occasioned By the Perusal 
Geological Essay*'), deserihi ng.^ ^ Arrange 
Strata for 60 Miles an the ast ^any o 

of Gosford Castle, in Armagh (Mmty Ircia 
municaled By Mr. John Farky, wUk some 
Remarks arid illustrative Notes By him., /r, 


To Mr, Tillock, 


:|.3 
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HR printed Letter sent herew'it'b|lravmg been put into 
my bands by a Friend, I am anxious to se|-Jbe same ]>erniancntly 
preserved in your Magazine, with a few ^||^anatory Notes, which 
I have taken the liberty of subjoinin^fl^to, partly for the pur¬ 
pose of explaining, more clearly W'as perhaps necessary 
for Dr. R. to do, to h;s noble Coi^JK^^uident, or even to most 
of his Irish readers, the situatic^tifw the places mentToned, 
partly for referring to former Papers inserted in your Work, on 
this same sulyeet, for asking some questions, &c. 

Dr. Richardson, as many of your Readers know, is the author 
of a highly valuable and curious paper on tijhie Strata, 

and Hummocks of the Counts of ||i^iiu^|||i^a^jpages 102 
and 194 of your thirty-third valuable 
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paper on the Whynn Dykes of the same district, page 364 of 
your xxxvth volume; and of others* 

The very able, an^'witli him 1 believe, original manner, in 
which Dr. Richardson wept about and completed the investiga¬ 
tion^- of the stujfJendous Strata and Dykes of Bksalt in Antrim, 

under 

* The marnpr or mnde n/investigation here aljuded to, received some lears 
fronri me the name of Mineral Siirveyin§t\ British Art (originating with Mr. Ifm. 
Smith) differing most e-seniially from tfic inicr«#copi<; porcings over the indivi¬ 
dual at-mes or Kulwt^nces met with while examining the surface of the Earth, to 
wijich mere Mineralogists, or mure Nainnilivts, nowever eminent or expert, are 
too prone, to attend to much else; and d.ffering most essentially also, from the 
wild theoretical deductions fmm insnfTicieiit examination, to whieit Wernerian, 
Ihittunian, and other pnriisans of (he now fa»liioiiHble Schools, arc addicted, and 
who^e dogpius, respectively, they too of cn support, with much of injustice, acri- 
iijoiiv, ai|d'persrin:ility. 

AfiKtT>ri . 5 Kr»:ej/*Hg is so much more of n Mathematical, Mechanical, Graphical 
or SmW<^ing ait, tli.m a Miiierah>i:ie.il (uie, (if sni'h be iitid 'rs*ood as nicely dio- 
crind^athltigail miniTal Species,) Ui.al Iheleim “ Mitieial” was piefixe.l tothatof 
‘t JWI^ying,” iiioie fiir the pui'ixise of m.iikiiig its disiinction from Land Sur- 
M-aritiini' Surveying, l/ouse Surveying. &c. than of claiming raiiiv for its 
professors, amongst those technical Mineralogists, Crystallograplieis, (lorieho- 
logists,, Chemists. fvC. who laudably duvotc their time and the emrgiea of their 
minds, to the investigallons and the. analysis, of the Cahinet-room and ihc Labo¬ 
ratory: alt ivhuh are ails and pin suits, 1 beg to repeat, uiliich I hold m g eul esti¬ 
mation and respeil (although time and circumstances will notaiiiint •>( my parti¬ 
cular application to them); and I have oiilv similar feeungs towaids their Prv 
Je.isors, individuallvjWheicvci their own personal conduci w il adm-t. if mu Ii toolings 
titw.u’d8 the^ ,he ng eiiti rtained. I have said tints much here, as , In- ..iilv reply 
/ can desce^'p make to the Qeognostio Journalist, who at the o .iniiii ncement 
of the ye^^^lihing example aM courage truiii atioiherin (). 36 ). ticc. of your 
last voUtnll%%tipmvokedly and Mfenly has aspersed rny writings, knowledge and 
conduct, oh and relating to the iicquireit Vnifession, by winch I honestly 

scpfwrt my.1 jp.unily, and benefit ipy E.mployei.s, as I have the satisfaction of 
often being,fold, afterwards, and particularly so, where I have happened to go 
over on whicb chofideuf.tjeognosts bme xreooded me 

A ’fl^^ompetent knnwiedge of Rural agans, and <■< the Commerce and Me- 
and Mannfaitvres anv wmv tanner ltd with rawminnal swis/ancejf, joined 
with correct knowledge and expertness in Mopping, and in the Geumelncalm- 
vestigations of the mtcnial^brkcjiires of solid laminair-d Bidies, fr»jm obseivations 
inaih: on their sMi faces andvin local perloratimis,—these I will venture to say, 
ate of v.istly greater conse^^ce, as preliinmarv qua litigations, for making Mi¬ 
neral Surveying Laip_^ancl Mineral Owneis, nr in useful inMstigatimis of 

the structure of the crust of . tfiV Earth, than all the knowledge, now or likely to 
he possessed by, mere tochnlch^Mincialogi ts, &c. great, improved and improving, 
and u\efat also in their proper pt^es, as / fitlly admit lUnr acquirements to be. 

And t will maintain, that suql^R knowledge of Die exiei nal characters, struc¬ 
tures, and clieinical compositions tif the most amimon, and ihc most commonly 
useful Minerals, as is now very easily ami soon to Iv- attained, by any one, 
Hurally and Commercially or practically urquamted, as above menlioiud, is all of 
their technical knowledge, that a M iieral Surveyor will ever find occasion for in 
theji^d, or while expensively exployed out yiom Aome; his business l/ie/t being, 
to search for and explore every Considerable or well defined Mass, whatever, on 
after examination, may turn out^j^ be its technical name, composition, or uses, its 
novelty, idlaa&^ eogiim^ i m portance or what not, to map and describe on 
the spot (sbiim|H||||||MH As^U Map) the positions, thicknesses, contor¬ 
tions, dislocatioinlpElpi|§||^, 9^ ii$'evtei-y such Mass; uoteing the local name 
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under the very puzzling and deceptive appearances they asEume^f 
was such, as to lay impartial Geological inquirers under the 
gi;eatest obligations; and few such have in ^nsequence been able 
to refrain from lamenting, that nmv for several yt ars past, the 
attention of so very able a Geological investrgator should have 
been, as far as they have known, entirely diverted fioin this, 
perhaps, his proper pursuit, in whiclt he might have rendered 
them a!id science such important services, and done himself sucli 
extensive and lasting credit, in order, pcrseveringly to attempt tlie 
conversion of 3\ng!ish Farmers, unfortunately a vain attempt, as 
to the almost miraculous piopcilics and ])roduce of Fiorin Gras^ 


or names, uses, and appearantnr <'ri.'iy kind, T. iji<di experience in sncli exnmi< 
nations Biid details V. ill siijjue.-t; r,iitl i.i nn ncRlecliri}; to collect, wrap- 

up, mnik, flese.ribe tl.e c\aet loeaiily. I'l-n,< a^ay and prcscive. svjflnent Specx~ 
7//pns rtf'Pitch nitdevcry snhtanrc seen, whit li stiall aj.peartUlle,(.ui fioijj each other, 
ol'i'iC! iinl.cddt d and exlr!uie<''nsT’..b'!.!s, &;c. ikc. 

Vi'hei. returned home, ai i! bel'inc s.tiing down to digest a Report, eilher tpan 
i’lripliiyer oi to lli> I'ublic in print, the Sneiimens aliovc-tnentioued will he attdo- 
hlu Lxamiiit'd, named, desciibed, and nnalysed in some cases, either by llic 

Mineral inirvcyorliiiuselC, d’lus kniiwiedjio iiud I’iiiic; aditiif (which mo>t probablj' 
tl'cv wili Kol) or by some tiiore experienced and practical Mmeralojiist and Chc- 
lu. r: lo neither of which rc^pec^able-and useful Urofessions is it now very d'fft- 
cnli, to «liialti al'lc aftistaiice in the way of des^cripti'instaaMi analyses, on denned 
])iviiniaiy urms. And thus may c\cry usofiil information and lesnlt of Mineral 
Sune,s be limnshed, to priviile Kinployers or to Ijio Public, with advantages, 
lU) 1)1 her way attainable, 

I inuii iicrt conclude tl,is long Note without montiaiiing, that tlie ahove-de- 
eeiibcd pioces'. and proceedii g on a ]\'!iueral Sunev and Repoit, ^^rsto a case, 
v.heieiu vu liiiiiis hud teen preset il-cd or the Employer, or ex¬ 

pense, for collcv'tiiig and dctail.nsf, the mosEpIffect and nniplo irifornaniion, re¬ 
garding a particnl.nr Estate nr Alhifral tract,? but that'rnou* cnmnwmly in he 
])racl ict, only part icnlar uhjcct'. of inquiry and elucidation, arc pi oviously [lOilitcd 
out for tlie Minet?) t'nrvcjos, and who tlieajue# no further ink) general inyesti- 
galion. than will mnteiiallv candnee to explmli the objects and c'ctcnt of.j^K»und, 
I o u fcricd to his cxnnimation. , , 

So ahu, if a Parish or larger Distiict be ordered to be Mincrally surveyed, rtrith 
iii> inorc cviienaatyian is unavoidable, for obtairiing^iiforniatioii ns to it-, strnetiirf, 
I*-:',ding features and eontent., the p'oeess al)o^ e will be tmich abi idged j and still 
inoi* so, in cinducting ■ Cunnty or larger Survey; twit in no instance, will the 
cneful and indnslriims Minciid Suncyor oinit, taklfig and hiingiug home a^d 
]n ••«erviii ;, ?iMrttproi.i‘froin ditferent points of every riilVerent and to¬ 
il i.ibly dofiiicd massorstratuiu, and of their iinli?idded Fossils, &<•. which he may 
oMUiiiue. Seme yeais pievinus to commencing Miteal .Suivryor as a Profession, 
I began, and have ci er since followed up this practice, until several thoii-and 
.Sprci«!ei)8, I think, Jiave acei-imilated on iiiy handay all acenraUdy marked as to 
l''’ality and reference to rny mnii'irandums, wriiti'ii on the spots: and I mean to 
T'I severe therein, with equal III moie zeal than ever; altln ugh it be too much 
in lie fc.'icd, that my lime or the expense may not bespareatde, for theii de.scrip - 
lull) and aiiangcmruf, so as to be u»oful to others besides JOyst If and my Sons. 

I will embrace this opfwrtunity of requestip<^;iay Friends to notice, mij jRr- 
tnot^al from Upper Croiim Street, to flowJaltrf smd that rny Son, tlig En 

emctr(:ind Draugblsmaii and writer on MechatileM S^|£b^ hitlies 

with me. 
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in Ireland ; and which, yet, I cannot doubt, but the Doctor lias 
faithfully related. 

Theic circumstaniJe.s, occasioned me to be much pleavsed at 
obhcrvin^, from the commeiiccineiit of the Letter sent herewith, 
that Dr. ilicliard&on had again resumed Geological subjects, and 
had attentively read, ajid in inaimscript eonimented on, M. Cu¬ 
vier’s Essay. Although I will not say with Dr. 11., that I take 
much pleasure in exposing the vain loJlies of world-making gen¬ 
try,” I must confess, that on reading the Essay alluded to, 1 saw 
therein, so much of hasty and unytiiilosophical assumption and 
generalization, at variance with most or all of the facts which I 
have yet seen for myself, on tho Earlli’s surface or beneath it, 
that I beg thus to intreat Dr. 11. to give publicity thrtjugli your 
Magazine, to his Notes on M. Cuvid’s Essay, in which case I 
nromisc to follow him with mv Notes thereon. 

For obviating t!ic difficulty to wliich the Doctor .'dlTuU-s, at the 
conclusion of his fifth panigraph, fp.d^b) I would beg torccoin- 
mend to his notice, tlie plan wdneh I followed in your xliid and 
xliiid volumes, in giving Nojes on the first Edition of Mr. Bake- 
well’s Geology; as being a^plaii, calculated, as ought in fairnet' 
to be the case, to promote the sale, instead of injuring it, of an¬ 
other’s Work, from some of whose positions we may happen to 
dissent: and as giving, witli the least possible of useless•rep<»li- 
tion, or fear of injustice, from mistaken or too scanty ipiotation-, 
ample «cope for free remark and criticism. 

J presume to hope likci!||||||^c, now that Dr. R. has returned to 
mv favourite, pursuit, he will give an attentive reading and eon- 
sidcraticn to uiy paper pn id^ie Stfatji <>f Antiim, comj)ilctl from 
Ids own writings and' tltpse. of dllicr Irisii ohseiver.-., in your 
::xxixth volume, and wpieh he will find several times refcrred to, 
in my Notes scut herewith; and that lie will, ere long, furnish 
you, at some length, w^h his candid and free remarks on what 
i have done and suggested in that ];aj)cr, as to the proper classi¬ 
fication of Llie Strata considered on the great scide, on their real 
super-positions, and their forms, as constituting troughs and 
ridges; the latter of which when sudden, may present the aji- 
pearance of rearing ox almost veitical .stratu, on their sides; and 
to which original cause, all of such very highly inclined strata, 
\vhic.h I have anywhere cxamincfl, can evidenlly bo referred, and 
rarely, if ever, to faults, as I iiave mentioned in tlie Note on 
p. 348 of your islvth vajittme. 

Your obedient humble servant. 

No. 37,1li|||||||||^^ John F/iuky, Sen. 

} il/rf)y-SfdP^5P|pa* S-uveygr, 
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When your ladyship was so good as to lend me the pamphlet, 
1 rettim with thanks, and to encourage me to make marginal 
observat^lps, I expected to have found (what 1 have been long 
looking for) materials for a controversy with the Neptunionsy or 
as they are now sometimes (^lA&ly^tlycifVernerians: for Mr. Cu¬ 
vier is avo'Ovedly of that sclib^t, *ahd^l^r. Jameson was anxious 
to become a missionary, and to 't^me over from Scotlsind, to 
disseminate in this country the Nepiiifiian heresy. 

I know lie has for some years been speculating on the con¬ 
version of Ireland, being rather worsted in Scotland, by the su¬ 
perior energy of his antagonists, suppgfting theories equally 
weak with his own, and I announced” to Dr. Jameson, through a 
friend and pupil of his, that so soon as he publislicd htre^ any of 
his Neptunian doctrines, I shoi^ld instaritly encounter him. ■ 

‘‘ In truth, I take niueh5|j|Jeas«|e in exposiiig the vain follies of 
world-mnkivg gentry, ancn»a.vfhg sh^ly discussed the theories 
of tlie Huttoman and'ji^ of flie rolcan'fsts, without 

being able to extort a repl^j, Fv^jicd for an opportunity of 
showing, that the Ncplumani little entitled to cre¬ 

dit or belief. 


“When an Essay on llie Tln^ory of the Earth, was published 
hy Mr. Cuvier, and edited in Edinburgh by Dr. Jameson, uiili 
niiucralogical notes of his^^wn amiexcd, I was sure I had got 
what I wanted, and lh:it^.f ^oul'd ^ jp. j^z'p/z/zzzflw <loctrines and 
jiosirions abundantly snlheiem fot^pl^peounter. 

** I was di^ippointed ; well stuffed witli 

curioua and jjopulaic topics like a Theory of the 

Earth', but merely intended to givemotiee of the approach of 
his mighty w^k ^, the Fossil'lofies, fmind-.iii the cidcarehus 
quarries near Paris ; and as to Dr. preface, and wht^ 

lie calls mineralngknt notes: I have COTimiented on tliem in the 
margin, with your ladyship’s permission: for the public these 
notes w'Diild be useless without thtJ cs^ay, which 1 am not at li¬ 
berty to print. 

No general statement in either, of the opinmts snpjiorted 
by the Neptunians; no history of the formation of the earth. 


* “IsliDiiid hr sorry to say any thine di.sro&pecrfn] of MriCnvior, I 
am aware of the infinite labour he has expended, and the ingcniiiry he has 
exerted upon the fossil bones, found in .&o.^,^ye!tkareous strata; but :i.s 
a geologist or cosinogonist, I am nut acquai^ fajd with him, and I hope 
when he vhqdl sustain positions relative'tA originalH||n)at^^tt||^rrange- 
ment, he will sustain them from more getiefah.ii^PB|||H|Hpraata than 
merely the animal exuviae he has stiididi so 
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aiiid arrangement of its materials, as sustained by their school; 
no general positions or propositions are laid down, so as to ad¬ 
mit being controverted, 

“ A nr.meroiKs mass of asterfiont of geological facts, is arbi¬ 
trarily produced, without any reference to the places they 

are to be found ; besides thesg arrangements and fam, so'deci¬ 
dedly prononncid, are gcnerallyjfl^to—^^mere inventiovs to €»nni- 
tenance the Neptunian t^ieprj^5f'dft’^vhbse support they are de¬ 
vised. . 

“ No other theory sots out‘so'''))Uiiisil)Iy as the Neptunian; for 
its advocates show, they weic once in possession,of the greater 
part of thejivorld, by the iniuine.cxinije so generally dispersed ; 
but when we enter itiito detail, and examine the arrangements of 
our strata, and the Circumstances attending tiu'in, the incom¬ 
patibility of these facts, with Neptunian opinions, becomes in¬ 
stantly apparent; hence no doubt, they so involve themselves in 
loose assertions, that they are not to be caught hold of. 

“ .As to the diversity'olr dpiftl^fe-CT|;thc formation and arrange¬ 
ments of the materials^f^QUt wdfld, Mr. Cuvier gives us nine 
or ten pages, connneiicinj^vnth’^he dOth, containing a list of 
world-makt;rs, whoJfavc thought that Nature had 
whispered her secret In.'tl^r car, and that they are able^to de¬ 
tail her j)rocee<h‘ngs, aiHr^developc all her operations; six of 
these are great men; the opinions of six or seven more, he states 
without*their names, and then he tells us, he could add twenty 
to the list. , 

** Now I venture of these philosophers has 

fallen into the «anie.e;^'^*^l^yirdhi the saineV-ause; they have 
everyone looked m^'>g^yfc;M^ohsiilted their own'imaginations, 
how things might be not ohi^pf them looked out¬ 

wards, and to()k a cool view^f the fndfr,. of J^ture, to make 
themselves acquainter^ith wmt had aiit^lly done, 

“ They had in ^^PRhauds a mighty subject, thk world, 
which they assumed t\)he a, vast whnlip, formed and arranged by 
great and general causeft, Rl^ting uniformly; and of course in¬ 
ferred that the corresppading effects must be general and uni¬ 
form. ■ ’ 

“ It never occurred to tliese philosophers, to examine if the 
world before them corresponded with these itleas; nor to in¬ 
quire if the effects were geneial^ as they had assumed the causes 
to he. Had they examined, they would have found the state of 
things very diflFeren|-rp^o trace of a general operaUoii—effects 
locaL^artial, unconnected. 

** ^9. considered as a wholcy it will be found 

couip^9li^i|pll|t^%erogeneous parts, an infinite,number of 

Z 4 little 
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little distinct svstnns* or lashis, (as Mr. Cuvier calls tlienO 
formintj a diversified jivatclnvork,, or piece of Mosaic, where every 
separate component stone is most accurately defined, distinct, 
and different fro n the j>icce iit coiitaet with it, the lines of de¬ 
marcation clean and delicate. 

Such is the description (jf a Mosaic &Iah f; and such will be 
found the character o/ our surfacr, when CL-refully exaniined by 
an unprejudiced e\e, looliing for t!ie aetn.ul state of thliigs, and 
not for arguments to support Jauoiviie theories. 

“These distinct Hide systems nuoS into each other, as much 
per saltiimy as the component stones oi the Mosaic; not a trace 
of gradation on their approach, nor any rule by w'hich it can be 
cojjjectuved, what will he the material of tlse next system it is to 
come in contact with : hy material I mean, the variety of >fnnr, 
onr only solid suhsUmco, the Ossuliira of the woild, as it luvs 
been called by naturalists. 

“ ^Vlien we cxanjlno tliis aggregate of systems forming tlu- 
superficial part of the world; , we shall fipd tlie contiguous ones, 
though strongly disciiniinoli 'l froinjeach other, yet often carrying 
w'ith them some cominon j i oj}ertie^| 5 .,of Antrim and Derry the 
niatcriul, when not white limestone, is always basalt—the incli¬ 
nation .of the strata generally the same, (a slight ascent to the 
e.xterior of tlio area,) hut the arrangement and order of the 
strata, differ in each of tlie systems. 

“ As for instance, in the great facade of Cave-Hill J there is a 


* “ I must st'ite tlic sc ii'.r in ^liirh the word sysfem. I moan .i 
'"rell di 'liK'd tiu\i, io»viln(‘lj l!\e'ijiTiteria]»j^nd their airaiigemcnt are uni- 
form ihroii^li it-, nliolv ext' nt.” ^ 

t Dr. 11. iniiil not lic>-e lj“ iiinh rstood, byithe term ISTosulo slab," to be 
speaLim: fi:;tirati\c !v, of a s!'"e olT the suVrico of (tic Eart/i winch Jlfjsts 
tj.sL ihed, hut liternlly, of u v^nrk of art, a tessciiiited pavement. On 
some fiitoiu Of casion of'rBoro leisure, I will take; an opportunity of stating 
ii;y rrasohs ot ds'-ei.t fiom Dr. ll’s positiun, m w “systems’' ofieh 
(v\iili()nt intf !'\( iioL' FnirU-i) sucLOL'd each other without “any rule, hy 
wiiich It ran lie c(>.ij..'ftiiied, what will lie the material of tlie next system 
it is to imnie in coiUmoL witli." iiii'i in the mean tune request the J)octor 
to levise I'.is notvis or ohairvatnni', and consider attentively, what is the 
i'onn and nature, of t/ic l-oftr .is of llic bcveinl “ ’systcm.s''of which he speaks: 
of v\ hicij local tract*;, T eojijf cturr, that he has yet duly considered only 
the tops or surface*', and occasionally, parts of their end sections in cliffs 
or precipices?;—surely, on completely crossinf* a “ llasin,’'of Cuvier or 
olIu‘r.*wi iters, we expeet to see lltcsutiic stiatuin or Kock cincr;.;c or rise 
as;uin at the end of onr journey, as we had seen djip and di-sappear on cn- 
i( linn on such hasin?: in other words, are notMineral Basins” mostly, 
if notail, formed in hollows or depressed p8^|ti^ some iiidivitiunl Uock 
or stratum?; in “ 'rronjihe”'rather, 1 should I never a 

round one, or near to it.—.1. F. ^ 

t Cavc-Ilill facade, is •■itiiated across the Valley the 

K 01 BtJfdSt, see Phil.JVlag. xxxix. p. 270.— 

iimcLion 
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junction of two systems: iii the one to the northward, and at 
t!ie Cave, tlie number of basaltic strtita is five or six, differii)j» 
(•oiisidcrably from each other, as appears by their colour and 
tendencies to decomposition. 

“ To the southward, at the park wall, the strata are thinner, 
more uniform, and more numerous now, in nearly the same 
height of fanatic, 12 or lo. 

Tlie peniiiMila of Portrn«*h, is an accumulation of little sy- 
.'•ienis j)erpetua!iy cliapging their materials and the order in which 
they arc arranged. 

Such a variety of diinimitive arrangements must baffle all 
^l^oculution upon gennal causes and grand operations. 

I am so far gniitv of the ^aTllc fault I censure in Mr. Cuvier, 
stating arrangements, without pointing to places where they are 
to be verified. 

Let us look to Spain. Mr. Townsend, a modern traveller, 
who seems ([uite free from system, in liis tour through that 
eouiUi V, always stales the clmnge of material as it occurred in 
hrs passage thiauigh natural districts, from schistus to limestone, 
to /lau/lt, to granite, to sci^Sione, to gi/psnm; and so on. 

“ What has your 'hulyship to do with Spain ? I should not 
have mentioned this diversified arrangement, had 1 not been 
able to establish it in my own country, and with hopes of having 
your ladyship for my witness. 

“ You yourself are fixed on a most interesting spot^, at the 
southern extremity of tjie ^eat basaltic urea, while the Giant's 
Causeway itself, and oiir magnificent columnar faij'acle.s form its 
northern boundary: close hi, Gosjlbrd castle we find the lastf re¬ 
mains of this curious work of nature, equally admirable whether 
we look to the stupendous magnificence of the gi'and whole, or 
the exquisite neatness of the execution. 

' Your ladyship’s sh^rej of the Giant*s Causotvay is small and 
imperfect, a'i if in an e^ncsccnt state, the original features all 
distinguishable, but faintly marked, and not failing from decay but 
from defect in original execution; it being a singular feature in 
this curious columnar and prismatic construction, that the neat¬ 
ness of the work, is perpetually varying from nearly anti con,- 
pletely amorphous, to the extjuisitc finishing of the Giant's 
Causeway itself, scarcely to be equalled by the chisel of man. 

“ From this spot, on which I hope yoiir ladyship is perma¬ 
nently resident, proc^d in any direction, and we sliall try if you 

* Go 5 fopfJCaslli%wiiIeb il^SSTof Markcthill and SL ofArmanb, Phil, Mag, 
— .f. P. ^ . 

t JNIT ihern, extremity of the great Rasnltic area;”—J. F. 

J Nci of similar strata to those, &c.—J, F, 

will 



362 


Letter to the Countess of Gosford^ 

will encounter such an assemblage of little systemSf as 1 have 
stated to compose the surface of our world. 

Go due south, and at the quarry of IMarkethill, you leave 
the b^altic area, and enter a schistose district, which continues 
for some ten miles, when you enter the {j^ray granite district, ex¬ 
tending from the summit of the Mourne mountain'^, by Newry, 
and Sliete i^^iian, crossing the Forkil road, but not reaching so 
far west, as the Nowtownhainiltou road. 

Near Dundalk you enter a new district of argillaceous 
schivStiis, having crossed an inlerostingspot w'ell worth examining, 
as a little to the north-west of Dundalk three extensive cal¬ 
careous districts converge towards each other: one from Car- 
lingford to the eastward : anotlier from Ball’s Mill to the north¬ 
west; the third from Ardee to the south-westf; whether all 
secondary lirnestoufe, whether tliey actually meet at the point 
they converge tow'ards, or how near they approach, remains to 
be inquired into. 

The Ball’s Mill and Ardee districts are separated from each 
other by a schistose 'district. , 

“ At Dundalk a mwv and ext^ivc district of argillaceous 
sehistus commences; in the hills abme Dunlecr, they are often 
crossed by veins of quartz; near Drogheda we enter a calcareous 
district, very important to that country. 

‘‘ On the south side of Drogheda we first meet the stone called 
calp, described by the Mon. Geo. Knox, in the Tiansactious of 
the Royal Irish Academy; its strata seem to me to deviate more 
from rectilinear planes, and to vary more siiddcnlv in their in¬ 
clination, than any other stone I aiif;iacqiiainted with. 

‘‘ At Cloughran church wc find a calcareous district, or rih, 
stretching § from the foot of the hill of Howth, by Iluheny and 
Clougbran, into the country of Meath ; the boundaries of this 
valuable district, I am unacquainted with, hut observe its coih^ 
ponent strata more inclined to the horizon than any other lime¬ 
stone 1 have met with. 

“ Immediately south of Dublin |1 the calp is resumed, and in 
three miles we enter the granite district, stretching from the 
sea up to the mountains. The quarry stone used for building in 
Dublin is calp, and the cut stone graij granite. 

“ As we enter Wicklow county, wc find a new’ hard stone 
strongly blended with quartz; of this Bray Head aftd the Sugar- 
Loaf Hills are formed, 1 could not find whether it was stratified 

• Situated E of Newry, toward tlie coast. t Or rather SSVV^. F. 

J In procecdiiig again still south. F. § T&tlie w e st w y A J. F. 
tfl See Dr. Fitton’s Map, plate vii. inPh. M. xxxix. 
p. S05. J. F. if To the south-westward, accoi^Ag .1. F. 
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or not; but neither in Ireland nor Scotland did I ever find gra¬ 
nite stratified ; a point much contested by naturalists, as tha 
stratification of granite is ncpessary to some of their theories, 
adverse to others, 

“ Ptoceedinjj; due west*, we again change our material m ^ 
Powerscourt Park, which now becomes micaceous ^chistm, and 
it is over a mighty stratified facade of this stot^.the Powers¬ 
court waterfall is precipitated. 

“ I believe the Wicklow material is mostly schistus, and oil 
Croghaii mountain, near the termination of the Military Road, 

1 saw a beautiful junction of schistus and granite f, distinct and 
rectilinear ^ the granite and schistus passing into each other as 
much per wltiim as the pieces of a ]\iosaic. 

Though your ladyship may be tired of this long tour to the 
southward, I must make you acquainted with the arrangements 
ill your own immediate ncighhourho(»d. 

“ Travel northward % by Richliill road; at the end of your 
own wall, vou enter an extensive schistose distrist^ spreading to 
the we tward beyond the Newtownhainilton road; but on the 
eastward for several miles, you have the basaltic area within 
200 or 300 \ards of you, not indeed more than two miles broad, 
and hounded on the eastward by a great schistose stratum, 
spre. ding into the county of Down. 

“ At Kilmoie§ \oii come direct on a great calcareous district, 
Btretchiiig from the westward of Portadovvn, by Loughgall and 
Armagh, far to the westward 1 } ; and to tlie northwest by Gores- 
town, (doniecle and Benburb^[,vvlit‘re the Blackwatcr, passing 
through a deep ravine, shows the limestone stratum, or accumu¬ 
lation of strata, to be above 200 (let tliick. 

** Had you gone'* * § '^' direct to Armagh, near the town you 
would have crossed a new arrangement of stone, resembling ba¬ 
salt in colour and in its subdivisions: Mr. Weaver tells me it is 
argillite strongly impregnated with quartz. 

Had your ladyship stuck to the boundary of the basaltic 
area, it would have brought you very near both Richhill and 
Portadown, leaving them to the we&t; thence direct to Lough- 
neagh, and across the lake to the confines of Tyrone and Derry, 
thence to the west side of the summit of the ridge of mountain 
leading due north to the ocean, where our magnificent facades 

* From the Sijjiar-Loaf Hills. J. F. 

ff Quere, IS thl'» the junciiou nieiitloned by Dr, Fitton, at bottom of 
p. S05 ? or,, is it on another Moimtaiii of the same name, 6 or 7 Miles to 

the N of .i t? J. F. ' t From Gosford Castle. J. F. 

§ 'HjlPlI^rmagh, and NW of llichhill. J. F. ' |) Of Ktlinore. J. F. 

if tvifli Benbervin MilP, Ph. M. xxxix. p. S53. J. F. 

'** From GosfiHi Caitig^ or Markethill, uostward. J. F. 
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commence; stretching for many miles to the eastward, wliti c 
yoHr ladyship admired some of tliem so much. 

On the southern part of this boundary'^, westward of Lough 
Nea^h, granite seems to preponderate, and 1 have found red 
granite in abundance in the parish of Kildrcss; but when we 
enter Derry, the area for a great way to the westward is schistus, 
mixed with mnnerous quarries of stratified sandstone, and 
mitwe limestone, Hue, crystallized and vnsfratified. 

Had your ladyshipf kept by the eastern boundary of the ba¬ 
saltic area, it would have led you, as the area increased in width, 
to Mngheralin;):, where you would have encountered a new va¬ 
riety of limestone, quite different from all I have mentioned, and 
particularly that near it at Kilmorc ; the latter a brownish red, 
free from flints, while the Mivgheralin and Moira limestone, and 
all the strata northward, arc pure white and full of flints. 

“ The country or stripe to the eastward of the basaltic and 
limestone line, seems mostly indurated clay§, with quarries of 
stratified sandstone through it, and some gypsum quarries, as far 
as Carriekforgus, and'all crossed by jnany whin dykes. 

“ This detail must be very tedious to your ladyship, but 1 
wish to give you every oppoituiiity of verifying my statement, 
xvhenever you may happen to approach, or pass through any of 
the separate systems 1 mention ; it is upon their numbers and 
distinctness from each other, that I deny the trace of any ^reat 
or general operatifui on the surface of our globe so as to disturb 
it; but the observations which these facts give rise to, and the 
inferences to be drawn from them, must be reserved for another 
letter. 

I remain, with great respect, 

“ Your ladyship’s very humble servant, 

« W. IllCHAUDSON, D.D.” 


LXXIII. On the relative Heights of the Levels of ike Blaek 
Sm and Caspian Sea. By Messrs. MAurifCE Engelhardt 
and Francis PAititorjl. 

One of the chief objects of the travels of Messrs. Engclhardt 
and Parrot to Caucasus and to the Crimea, was to determine 

* Tills sciUt lice I cnniuit clearly comprehend; Does it mean, that in 
Tyrone County, near to Lotiffh Oranitc abounds?. JVIy JMap docs 

iiOJ hliow Kildrcss; Whe-re is it?. .T 1* *’. 

f On U iU’iiisi Gosibid Castle. .l.F. X Isthi? Maherliu, in Dtnru 

County f Pli. Nxviji. p. 'i77 :aiul whore is it situated?. J. F. *. 

^ Qi cry Red Mari? Ph. M. xxxix. p. 272.- J. F. ’ 

jj ExtiRofed fioin a Voyrinc to the Crimea and MouiitdiliM^ —■ 
( finse le. ftie Krym uud den Knuhusus) Berlin 1815, 2 t '1"~ liij^ri ri' ~ /r 
Ct/imic cl dc Vtnji.qur^ tome i. .Iiui. 1316, p. 
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of the Bl&ck Sea and Caspian Sect, 

by a barometrical survey the relative height of the Black Sea 
arid the Caspian Sea, and to measure the height of the most re- 
niiifkahle points of the chain of the Caucasus. The work in ' 
Wisich tliey have published the fruits of their I'esearclies appeared 
at Berlin in 1815. 

The relative height of the tw’o seas was ascertained twice ; viz, 
1st, in going from the Black Sea to the Caspian Set|; ami 2dly, 
in returning from theCas>piau Sea to the point of d^fi&rturc. Our 
travellers attempted to make corresponding observations at the 
level of the Uvo seas; but this mode of verification succeeded 
very imperfectly. 

The distance levelled from tlic mouth of the Kuhaii in the 
Black Sea, to the mouth of the Terek on the shores of the Cas¬ 
pian Sea, pursuing the sinuosities of the post road which the 
two travellers traversed, is 990 wersts"^. If a straight line, this 
distance would be merely 813 worsts, corresponding to about 
ypof difference of longitude; the two extreme points are almost 
under the same parallel. 

All the details of this vast operation are given at full length, 
and seem to deserve great confidence. Cistern barometers were 
used ; but the correction of the level was made by calculation, 
wliich is very easy, the interior diameter of the tube being 
known. 

A tbermometer fixed into the mounting of the instrument gave 
the temperature of the mercury: another thermometer at liberty 
made known the temperature of the air at the moment <T the 
observation; the scales had been rectified according to tlie mea¬ 
surement kno\vn by astronomers Tinder the name of fathom of 
Peru; a stand made for the purpose wilii a leaden wire ad¬ 
mitted of the tubes being placed iii a vertical position; an 
anemometer gave the direction and strength of the wind, and 
consequently the measurement of the degree of confidence which 
every partial levelling seemed to deserve. 'Fhe indications cf 
the barometer arc always expre.-'sed in lOOdtli j)arts of a line, 
and great care was taken to compare the instruments, before, 
after, and during the operation; in order to avoid all errors 
which might ari.se from derangements of this kind, the obscrveis 
met every tw’o days, 'i'lic y lemaiiicd long enough at every sta¬ 
tion to take four distinct baiomctrical heights, and .at intervals 
of 15' at least: the epochs of these observations always corre- 
spm'.dcd perfectly. Every hour of the day is not equally favour¬ 
able in this kind of measurement; but it did not dejieiid on the 
travellers to select the hour of twelve at noon, which is generally 
that wliicli answers best. Their observations, however, were 

* lOi'3 vversfea iniikc T of the cicriiiian. 

always 
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always made between six in the morning and eight in the 
«vening. 

It may be easily supposi^frotn all these precautions that M. 
Parrot must have calculated htft>operation with great care: thus 
he made use of the formula of M. Laplace and of the coefficient 
J8393 metres which M. Ramond had found in the Pyrenees, 
nlinost under the very same parallel with the Caucasus, having 
in view at thte same time the capillary depression of the mercury. 
The only correction of wffiich he could not keep an account was 
that of the diminution of gravity. 

The number of stations comprehended between the mouth of 
the Kuban and. that of the Terek is 51 ; they were, therefore, 
distant from each other about 18 worsts or 13 mile^. The tirst 
incasureinent commenced on the 13th of July, beginning with 
the island of Tarnah*, and proceeding eastward, ascending the 
Kuban to Batal-Paschinsk near Constantinogorks, where the 
29th station was. Our travellers set out from tliis point to 

* The isle of Tiim.'in'is rctnarkable h}’ its sprinirs of aeplrOoip, niul its 
foiimiiii^ volcaiuK’', whic/i luirc Ikhii partly thsrriljcfl' I»y i^allas in hi- 
'Jr;s\tii of 171)3 snul 17') I. MohSis. Parrot and Kn^elh.irdr vi^tttd the 
small voli;iii!Oe-i situated hetwecMi the city of Taman and the lake Sueur. 
(In tlie slope of a hill theydiseoyercd two basins of Jti metres ajXTtuit- 
aiul two metres and a half deep, ami which yycrc fflied with a iVotliy inas;> 
fortned of argil and water. Prom time to time the) saw ri.se to the sui- 
face of eaeh crater a buhble of air alimit a foot in diameter: the instant 
it burst a great number of similar small balls took us place. Tlits phe?iio- 
menon was repeated every SO or 40 seconds. The temperature of the 
water differed little from that of ihi- air: the water at of llifc centi¬ 
grade tliermometcr, the thermometer in the sun marked and in the 

shade The travellers wanted proper instruments for exahiining the 

nature of the air extricated by the crater; they merely ascertained that 
it was not iiijlamnablc, and tluU it did not keep up roDibiislion. Thowater, 
which was yellowish, had a saltisii taste: in the bottom vsere found frag¬ 
ments of bituminous limestone, selenite, and qnartzous freestone. It seems 
that these small liasiiis nndenvciit some considerable changes at the time 
of the great eruption which took place hi 1794 in the northern part of the- 
bay of Taman. In 1807 near Kurgan the Cossacks hbard a subterraneous 
noise similar to a di-^cliar^e of artillery. The mountain was enveloped 
with a thick smoke; hut speedily they saw issue sloretj/ I'rum the bowels of 
the yawning earth a new hill, as large as a house. Large iimsses of cal¬ 
careous stone were thrown about here and there, but no flame was per¬ 
ceived. In the vicinity near Ihigos, fountains of nsphaltus or liquid mi¬ 
neral tar were fouild, which issue from secondary layers of freestone and 
scliiatuus limestone. 

These phaenomona of frothy volcanoes put as in mind of that of Cuma- 
catar, on the coast of Paria; the argillaceous and impregnated plains of 
Chapapotc (asphaltus and petroleunijof the Island of Trinity; the foaming 
volcanoes of Girgenti in Sicily, celebrated by the ancients; and purtiouiarly 
the volcanoes of Turbace, near Carthiigeiia in New Spain, ai)il. which 
according to M. Humboldt send forth azotic gas much .purer thau is 
generally obtained in the laborataries of the chemists. 

make 
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make excursions in the Caucasus, which lasted from the 17th of 
August to the 3d of October, and during which they measured 
the Kasheck, a peak as high as Mount Blanc. They resumed 
their labours on the 4th of October, and continued them follow¬ 
ing the 'JVrck to the delta which it forms in throwing itself into 
the Caspian Sea. The highest point in this operation was 
only 594 metres above the Taman Island. In the vicinity of 
Mosdoek, one of the stations, arid 250 wersts from Caspian 
Sea, the plain was on the level of the Black Sea. 

This fu st nicasiirdnent was made under very fawurahle cir- 
ciimstiinces, and gave for the dliferehec ef level 10.') metres 
which the Crispian Sea is low'er than tlie Black Sea. 

Struck with the singularity of this result, Messrs. Parrot and 
Kngelhardt recommenced the opt ration of the lOlh of October, 
but proceeding on this occasion fioin east to West and following 
the same stations, withc^t turning towards the Caucasus. On 
the 14th of October they had already gained the mouth of the 
Kiibar. The weather during this second measurement was 
much less favourable, the barometer and thermometer were in¬ 
constant, the changes more sudden, the winds more variable 
and of more unequal strength. Snow also fell at various times : 
tlio sky was generally stormy, cold, ar^ rainy, circumstances 
which usually render the altitudes to*o smi^. Now it is remark¬ 
able that it is in fact in this rcsjicct that the second determina¬ 
tion is erroneous, for it gives 92 metres for the elevation of the 
level of the Black Sea over that of the Caspian Sea. 

After having thus twice traversed the great Steppe, M. Par¬ 
rot had the patience to make a third journey. He set out from 
Taman on the 24th of November, and ought to have ariived at 
the mouth of the Terek on the 1 Oth of December. 'Phe want 
of post horses produced so many delays, however, that he di<J 
not reach the banks of the Caspian Sea until the 20lh of De¬ 
cember at 15 minutes past 11 A.M. M. Engelhardt had finished 
his observation on the Black Sea tlie night betore: thus tliis 
operation presents no eorxespouding observation'^, and may mere¬ 
ly serve as a verification. On combining the oh'-iervation of 
Taman of the 19th at 15 minutes past 11 with the observation 
made next day at the same hour in the Caspian Sen, we fnul 99 
metres for the difference of level. Another observation made 
at Taman in the afternoon of the lOlh of December gave 102 
metres. On comparing the observation of M. Parrot of the 20th 
with the mean of all the observations of the 19th on the Black 
Sea, we shall obtain almost the same difference. There is in 
.short no baroraetricai observation from that of 15 minutes pa«t 
11 made at Taman from the Ihh to the 19th of December, 
ivhich combined with the singlj oljservation of M. Parrot of 

the 
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the 2 OI 11 of December indicates a sensible dilTercncc of level 
between the two seas; the least of these determinations will noi 
be less than 41 metres. 

After havitjfj ascertained this grand difierciicc of level, our 
travellers thought they should inquire if it had always existed. 
Kow Pallas thought lie recognised by the form of the strata and 
the shells of the Caspian Sea scattered throughout tlje Steppe 
the ancle^ sliores of that sea. The operations of Messrs. 
Parrot and Engolhardt place these shoies, vrhieh have an inj- 
inense development, and in which wc find gulf« and bays very 
deal ly defined, at 234 meiic.s above the present level; it unit,t 
th'.‘relore be admitted tliat a mass of water lias been lost of about 


‘{0,000 square sea leagues in surface and 100 metres in depth. 
M. Parrot does not think that tliis was by evaporation; for, ac¬ 
cording to Gmelin, the waters of'the Caspian Sea are so little 


alt that they do not contain one Jourih ot the muriate of so.':i 
hich is ioiind in tiiose of llie Atiantic Ocean ; he ratlier think 


that this water must have um oiF hy ici:ts which have been suc¬ 
cessively opened anil closed, the hottoni of the sea being agi¬ 
tated by the volcanic action, the effects of which are still seen 
in ihe Island of Taman on the Posphorns, and at Baku on ti e 
Caspian Sea. The enormous differences between the soundii'gN 
observed since 1556 the time of Peter the Great to the pre- 
.sent rime give some probability to this opinion 

l.et us ROW’ refer these results to the operations of the same 
kind which have been made at dilfercnt cjjofhs in order tocom- 
pme the Kcd Sea with the Mediterranean, ihe Mediterranean 
with the Atlantic Ocean, and this Ocean witli the Soutli Sea. 
During the French e>;pedition in Egypt, a commission of 


engineers of roads and bridges was charged under the direction 
of M. le Pere to execute the levelling of the Isthmus of Suez : 
thereby they resolved the celebrated question agitated from the 
molt remote antiquity, of the elevation of the Red Sea above 


tlic Mediterranean and the soil of Lower Egypt. It results, in 
faci, ♦from the labours of tire commission, that the jevd of ti.e 


* On tnkins th" mean bclwnen the rrsults of the r»vo measurcmenl’s u'e- 
shall find 98^ millimetres {^ijoar GOO feet) lor the rjuantity by whidi the 
level of the Bh'c! Sea 15 more elevated tliaii that of the Caspian '.Sea. 
ikmce it rosults ll’M /Vstraean, the i'd jnceiU plains, and a very i;reat lUna- 
bev of other inhabited pir.res us well 111 Persm a« in Russi.n, arc much in- 
fc-iorto the level of the lllack .*^ca and tbcMedhen'anciiii:—^tlie siiifiuliuify 
o’" .Ills result will justify the delails into which we have entered. T»coe- 
c’-. io: IJefbre the voyi.;;e tjVessrs. Parrot and Knj'clhardr, it had hceu 
Si >rcctcd Unit rise two scr.s bad alwiiys one and the same level. M. I'a”-* 
rot’s measurement corrcsposids perfectly with that piven by Dr. Tho*. 

ill hii» Nntnrul Plolosopliy. The barometrical heii'hts of Knmychin 
gji ? lV;r the Wolga 50° 'J of latitude, and 51j millimetres below the level 
of St Pctcrsburgli. 
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36d 


of the Black Sea and Caspian Sea. 

MctHterrancan Sea is lower by eight millimetres at low water 
i;nd nine millimetres at the high water of the Red Sea. Qae 
part of the basin of the bitter lakes is remarkable tor its being 
eight metres lower than the level of the Mediternniean, which 
consequently places it 16 metres lower than the Red Sea: other 
points of the soil and even of the inhabited places are lower than 
the levels of both seas. The water of the Red Sea, for iiwtance, 
might cover the whole of the surface of the Delta, and the ter¬ 
rors of submersion were, as has been seen, natural enough at 
distant periods, when this part of Egypt was less eleVated than 
it is at present. 

For want of observations exactly correspondent for estimating 
the difference of elevations of two very distant stations, experi- 
niontalists have sometimes uied the comparison of the narometri- 
cal mean pressure; this proceSwS is capable of much precision, 
as M. Riiniond has demonstrated, if wc stop at the mean pres¬ 
sures of the same hours, in order to avoid the effects of the pe¬ 
riodical variations. In order to determine the relative altitudes 
of the levels of the South Sea and of the Atlaniic Ocean, it 
ought therefore tt) be sutBcient to cotiipare the mean heights of 
the barometer over the two opposite coasts of America, M. 
Humboldt’s Journal furni'ihes us with thiB^lfiecessary data for this 
purpose. 

In fact, w’e there find in the first place that at Carthagena and 
I'umana in the Gulf of Mexico, the mean pressure of the ba¬ 
rometer =0*7620 millimetre by a temperature of 25*^ centi¬ 
grade. At the harbour of Vera Cruz, the thermometer being 
at 20^ the height = 0*7613 millimetre, but corrected from the 
dilatation of the ntercury, it becomes as at Cumana 0*7620 
millimetre. At the temperature of zero and at the level of the 
Atlantic Ocean, between the tropics, the mean height of the ba^ 
rometer is consequently 0*7.'>85 millimetre. 

On the shores of the South Sea, at Callao, a port of Lima, 
M. de Humboldt found the barometer = 0*760() millii^eire, 
the thermometer 20°; aifd at Acapulco, still omthe Pacific Ocean, 
the■ barometer = 0.*7617 millimetre, the tliermon.etcr 27\ 
These heights brought to the temperature of zero, yield for 
the mean pressure of the air at the level of the South Sea 0*7r>78 
millimetre. If the slight difference which w'e remark between 
this number and tliat which represents the mean pressure at the 
level of the Atlantic Occau cqqld not l>e attributed to the errors 
inevitable in such delicate observations, it will result that the 
South Sea must be higher than the Ocean by about seven metros. 
Other observations of M, Humboldt which have not yet been 
published, will give a difference a little greater and in the same 
proportion ^ but this celebrated, traveller who only used his ba- 
Vol. 47. No. 217. May 1816. A a ronieters 
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rometers for a geological level, thinks that in order completely 
to do away the doubts which the question ipay still present re¬ 
specting the relative height of the two oceans, we must have 
recourse to instruments more precise, and exposed to shorter 
journeys by laud; while we keep an account at the same time 
of the unequal heights of the tides, of the different hours of the 
observations in the harbours on the opposite shores of America, 
and of the horary variations of the barometer, which, although 
very regular as to the hours at which they happen, are not as 
completely so as has been supposed as to the quantities which 
measure them. However this may be, the observations which 
we have given already prove, that if there does exist a difference 
of level between the Ocean and the Great Pacific, it must be 
very small. 

The little velocity and constancy which mariners have re¬ 
marked in the currents of the Straits of Gibraltar, show that in 
these places the Mediterranean and the Ocean have nearly the 
same level. It may nevertheless uj)pear curious to compare un¬ 
der this point of view two very distant points, since, contrary 
to all idea, the levelling of the isthmus of Suez, the results of 
which have been ^ven above, has proved that two seas which 
communicate with ea^ otlipr may, nevertheless, have very dif¬ 
ferent levels. Now the measurement of the meridian of France 
presents an uninterrupted chain of triangles, which extend from 
Dunkirk to Barcelona; the relative elevations of the various 
summits may be deduced from the reciprocal observations of 
distances frorn the zenith; the absolute height of one single 
station will therefore serve to find the absolute height of all the 
rest; and this will be the case, whether we set out from the 
Mediterranean to approach the Ocean, or follow a contrary di¬ 
rection. 

It is according to this method that M. Delambre has calcu¬ 
lated the elevation of Rhodes over the Mediterranean and the 
Oceap, setting out in the first place from Mont Juy to Barce¬ 
lona, of which Stephani had directly found the height; and 
secondly, by the help of a signal at Dunkirk which was only 
66 metres from the level of low water: those two determinations 
agreeing within a fraction of a metre, w'e may conclude, if not 
that the level of the Ocean at Dunkirk is exactly the same With 
the level of the Mediterranean at Barcelcn^a, at least that the 
inequality of height, if it exists^ ought to insensible. 


I.XX1V. On 
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LXXiV. On the Quantity of ligneous Matter which exists m 
some Hoots and Bruits, Rem to the Philomathic Society hy „ 
M. Clement*. 

I AM about to communicate to the Society an observation wliich 
will not perhaps be without interest^ becaliise it adds something 
to our knowledge of the wonderful organization of’living being?, 
and because it may not be without utility to aome of the arts. 

It has been generally supposed that the ligneous mat ter t of 
some roots and some fruits which serve for pur nowishment, such 
as potatoes, carrots, beet-root, apples and pears, form a consi¬ 
derable part of their mass,—a fourth or a fifth, for instance. 

The husks remaining aft|r aH the cyder lias been expressed 
from the apples, and (as a“"celebratcd chemist (M. Chaptal) has 
recently informed us) the husks of beet-root, are quite well 
adapted to the nourishment of animals. Nevertheless it is suf¬ 
ficient to regard the husks of beet-roots w'ith the slightest at¬ 
tention, to see that they are merely formed of small pieces tf 
beet-root perfectly similar to those obtained by cutting and 
chipping the beet-root when whole with a very sharp instru¬ 
ment, and without allowing a single dix)p of liquid to escape. 
It is impossible not to ascertain in an instant this perfect re¬ 
semblance, wiiich strikes the eye, and which is besides confirmed 
by experience. 

I cut a piece of beet-rom into thin slices, and the latter were 
divided and hacked nearly to the •same degree with the husks 
remaining after the manufacture of sugar, and which yielded 
6G per cent, of juice. Nevertheless the beet-root thus cut did 
not fiirnish any liquid on being pressed; and after being dried i:i 
the sun it was found to have lost 88 per cent, of its weight, r. e. 
precisely as much as the hiii,ks dried in the same way. 

Thus it is a great and mischievous error to imagine that the 
mask of beet-roots thrown away in the fabrication of sugar is a 
substance almost dry; it contains as much water as thes* entire 
beet-root (as comparative desiccation proves), and as much 
sugar as the first juice extracts ; a greater mechanical division 
throws the whole into the liquid state. We might therefore, 
in the case in which the manufacture of beet-root sugar is con¬ 
venient, seek with a certainty of success for the means of em¬ 
ploying in the production of sugar that considerable portion of 
the root which forms about one-third of it, and w’hich has been 
supposed so erroneously to be-almost entirely composed of dry 
substances. 

* Anna/cs tie Chimie ct de Phf/siguc, tome i. p. 173. Feb. 1816. 
t Uy ligneous niatler, I incun tliiit substance analogous to wootl, which 
forms the solid network of plants or fruits.’ 

A 2 W'hat 
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What has just been said is applicable to all the fruits enw 
ployed in making cider: what has been regarded as husks, as re- 
ihise and waste, is as nearly as possible the same substance with 
the cider itself. 

But according to this, the ligneous part which serves for an 
envelope or support to the j[iquid part of the fruits or roots which 
1 have mentioned, will be in an excessively small quantity, since 
mechanical division will be sufficient to make it disappear, by 
causing it to float in the liquid. 

In fact, this is what I have confirraedijy experiments. I took 
off the skin from potatoes and rasped, them: I vi'ashed the pulp 
in a sieve in order to remove the fecula; I took the husks which I 
put in hot water, and I addtled ^o^ff^hhof sulphuric acid, in order 
to liquefy the starch that resulted from the boiling of the fecula 
which remained in the husks. I filtered, after boiling some 
hours; and I found on the filtering paper, of dry ligneous mat¬ 
ter, only three-fourths of a hundredth part of the weight of the 
potatoes. I had besides ascertaijied that tlie fecula when first 
separated from the husks, did not c<)ntain an atom of ligneous 
matter) it had formed with the acidulated boiling water a so¬ 
lution perfectly limpid. 

I ascertained by other experiments, that the skin of common 
sized potatoes in one hundred parts formed only half a part of 
their weight. 

Thus the potatoe presents the singular pliaenonienon of a 
very hard and very compact solid body, and which contains only 
one part and a fourth in one hundred parts of ligneous matter, 
having when insulated by itself the solid appearance; whereas 
all the rest is formed merely of starch in powder, without any 
adhesion, and more than -jSg^^dths of liquid. 

Apples, pears, beet-root, carrots, and many other roots or 
fruits exhibit also results the more astonishing, since we do not 
even find in them matter employed in forming 

the membranes and vessels of those organic beings, and of which 
-r*^^?,dths ate in the liquiii state. 


LXXV, Dr, Gilbv*s Description s^ Mr, Street’s Patent 

Blowing Meumihe, 

I . 

7b Mr, Tillock, 

Sir, — Having lately seen one of the patent blowing ma¬ 
chines invented by John Street, Esq. of Clifton, 1 have been so 
much struck by the great simplicity apd ingenuity of the con¬ 
trivance, as well as by its astonishing power, that I cannot re¬ 
frain 
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frain from sending you a short account of it, with.a request that 
you will allow it, if possible, a place in your Magazine. 

I am, sir, most r^pectfUlly yours, 

Clifton, May 1, 1816. W. H. GlLBY, M.D, 

The engine itself is made of wood metal; and to have an 
accurate conception of its form, we have only to imagine a drum 
turned sideways, and in this situation to be supported a few 
inches from the ground by being connected at each end with a 
supporter, through the means of a pivot proceeding from the 
centre of the parchment ea<ls, so as to fit into a corresponding 
hole ill the supporter. In this situation by the help of a single 
lever it is made to turn to and fro in the segment of a circle. 
From the top of the vessel placed in this lateral position there 
de.sceiids about two-thirds the depth of the machine a partition 
board, cc, which being firmly .attached to each of the ends as 
well Jis to the top, and in this way made air-tight, serves to di¬ 
vide the'interior into two cfimpartmcnt.s. At each end near tlie 
top tiierc arc two valves, one on each side of the partition board. 
At one end they open outwards, and at the other inwards, con¬ 
sequently the use of each sot of valves is'different. The lower 
part of the vessel is occupied by water, which is made to rise a 
little above the bottom of the partition board. 

Having given this explanation of the con.struction of the vessel, 
we have now to enter into tlie flcseription of its operation.— 
Having said that the machine, when in action, moves to and fro 
in the segment of a circle, it is quite evident, whichever way it 
turns, that the water will always roniiiin at whatever part comes 
to be the bottom. The ve.ssol in fact will move round the w'ater. 
Such being the case, to whichever side the vessel moves, or in 
other words, whichever of the two compartments corries to be 
low’est; it is manifest, that the air included in that compart¬ 
ment will be powerfi'JIy compressed by the partition board de¬ 
scending towards the fixed body of water, and will be forced with 
a blast proportionate to the weight of water throngli the valv6 
into a pipe. Upon the rc-ascent of this compartment the same 
operation will take place in the other, wfiile at the same time 
the air will again rush into the former by the valve opening in¬ 
wards. In this way, by the rotation of the engine to and fro, 
the air will be alternately discharged from each compartment, 
nn<l a vigorous and allhost constant blast will be maintained. 
1 say almost constant, for while the vessel is in the act of turning 
after the expulsion of the air from the comparljneiit, it is ob¬ 
vious tha£ there will be a momentary suspensitm of the hla*it. 
This inconvenience is obviated, and at the same time a great 
accession of blast is obtained, by using two engines, which by 
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374 Description of a Patent Blowing Machine, 


amchinery arc so contrived to work, that at the moment whe:i 
the one is at the poise, or in tiie act of recovering itself aller the 
expulsion of the air, the. other shall be in the full energy of its 
operation. It is thus by the double blowing machine that a 
powerful and incessmit blast is maintmned. 

The advant^es of thja.machine in point of power, the saving 
of fuel and labour, ai^ ®the more complete and speedy re¬ 
duction of the ore, are such, that it is found incomparably su¬ 
perior to the usual method of exciting an intense heat, and it is 
now coming mto general use. Indeed its adoption is a matter 
of course; for it appears from the report of those who have tried 
is, that the manufacturer is enabled toVork 40 per cent, cheaper 
than he can without it. > Thp prodigious strength of the blast,, 
and the rapidity with whidi the metal is reduced, are perfectly 
astonishing to the founder in his hrst experiment with it. I 
have seen several letters which Mr. Street has received from 
different manufacturers who have used it, and from the lowest 
statement it appears that the power of one man will melt at a 
cupola 5 cwt. per hour; and several have said that 8 cwt. may 
be fused in the same period of time. One founder computes 
that he can with one'horse melt nmre metal in eight hours, than 
he could do before with three horses in twelve hours. In fact, no¬ 
thing can be stronger and' more decisive as to its advantages, than 
the testimonials which have been received from all quarters; and 
ptjrhaps it may not be too much to say, that a discovery more 
beneficial to the manufacturer has not taken place since the inven¬ 
tion of tte steam-engine, the master-piece of human ingenuity. 

The annexed figure represents the front end of the engine 
and its connexion with the sup])orter; and if we suppose the end 
to be made of gjass, wo should liave a view of the interior, such 
as 1 have represented. 

rig. 1 . Working Handlt. 
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LXXVL On the refraciive and disperswe Powers of certain 

Liquids, and of the Popours which th^ form. By Messrs, 

Arago and Petit. 

Read hfore the Royal Ihstiiufe of France Wth of Decemler 

1815. 

HE theory of refraction, when consiclered under the most 
general point of view, is one of the most important branches 
of op.ticSf not only on account of its numerous applications, 
but also from the consequences which may be deduced from it 
relative to the nature of light and to the true causes of its pro¬ 
perties. Thus the experimentalists who have developed or 
supported tlie various systems contrived for the explanation of 
the pheenomena of optics, are ;;lways particularly anxious to 
model the law of refraction according to the hypothesis which 
they admit. 

Newton, in attributing refraction to an attraction of bodies for 
light, has given of this phjciiomenon, and of the law to which it 
is subjected, an explanation so clear and natural, that it has been 
always regarded as one of the principal arguments in favour of 
the system of emission. Nevertheless, jfwe remark that of all 
the general consequences deduced from the hypothesis of New¬ 
ton, the only one wiiich to this day has been verified is reduced 
to the law of the constant ratio of the sine of incidence and of 
refraction ; if we observe besides that this law may be demon¬ 
strated without its being necessary to have recourse to the idea of 
an attraction, we shall easily perceive that before deternnning 
to adopt the hypothesis of Newton to the exclusion of all others, 
it is indispensable to examine to what extent the various con¬ 
clusions which flow from it are contirmed by experience such 
is the object of our present researches. In order to .know their 
object correctly, it will be necesoary to retrace in few words 
the principal points of the theory of refraction, such as Newton 
has inferred from the supposition of an attraction exercised by 
bodies upon light. 

On this hypothesis, we may easily conceive that when the 
molecules of which a ray is composed approach the refracting 
l-ody, the attraction which it exercises on them changes both, 
?heir velocity and the direction of their motion, and that this mo- 
.ion becomes once more uniform and rectilinear, when the mo- 
'\ccules have penetrated intq the body to the depth where the at¬ 
traction ceases to be sensible. The principle of active forces 
applicable in this case, proves that the velocity \yhich the light 
kas acquired by 'the effect of refraction, is independent of 
che initial direction of the ray,^and that the ratio, of this vei* 
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locity to that of the incident light is equal to the ratio from the 
sine of incidence to the sine of refraction. 

The same principle of active forces gives as the measurement 
of the total action of the body upon light, the increment of the 
square of the velocity of the ray ; an increment which for this 
reason has been designated by the name of refractive power. 
This quantity ought evidently to depend on the nature of the 
body; but in one and the same substance it should remain in 
a proportion to the density, for it is natural to suppose that an 
attraction is always exercised in proportion to the mass, what^ 
ever in other respects may be the function of the distance ac-r 
cording to which it varies. On this supposition, the refringent 
power, i, e. the ratio of the refractive power with the density, 
ought no longer to depend on any thing but the chemical con<> 
stitutiou of the body, and remain constant when the densit} 
alone changes. 

This consequence of the theory of attraction has never been 
verified except in the gases. But if wc reflect that their re¬ 
fractive power is extremely weak, and that consequently the in¬ 
crement of velocity winch they impress on the light is very small, 
we shall be convinced, by the help of a very simple calculation, 
that the expression whkii the Newtonian theory gives for the re¬ 
fractive power is not the only one which, in the gases, remains 
iu proportion to the density ; but that there exists an infinity of 
expressions different from the latter, all of which will satisfy the 
same condition. It results therefore, that, so far from the gases 
appearing to have a refracting power independent of their den¬ 
sity, we have no right to conclude that solid and liquid bodies 
possess the same property. 

We are of opinion that the best method of deciding com¬ 
pletely this question, will be to compare the refractive power of 
different liquids, with that of the vapours w'hich these liquids 
form. . In this case the change of density is very considerable, 
and one of the bodies at least preserves a very strong action on 
the light. We have therefore made choice of liquids, which at 
the ordinary temperatures of the air furnish the most abundant 
vapours. Wc have measured the refractive power of each of 
tliese liquids and that of the vapours which come from them : by 
comparing those refractive powers with the known densities of 
the liquids and of the vapours, it was easy to see if in each of 
these bodies the refracting power, u e. the analytical expression 

^- \ was independetit of the density. 

d ^ 

I’lic result of our experiments proves riotously the con¬ 
trary. They all agree in giving for the vapours a refracting 

power 
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power sensibly less than that of the liquids which have formed 
them. Thus, in order to cite but a single example, the refracting 
power of the liquid carburetted sulphur, with reference to that 
of the air, is a little more than three, whereas that of the same 
sabstance in the state of vapour, with the same reference, docs 
not exceed two. 

If w'e now compare this result with the theory, weshall be obliged, 
by adinitliug the Newtonian theory of refraction, to suppose, which 
is at least a singular conclusion, that the attraction of one and 
the same lody for the Light is not exerted in proportion to the 
density. Unfortunately, the number of the substances on w'hich 
we may operate .with precisiou in the state of vapour, is too 
small to entitle us to hope to dt dnee from the results of our ex¬ 
periments, any law relative to the variation which the change of 
density occasions to the atiinity of bodies for light.. The liquids 
w'hich vve tried were carburetted sulphur, sulphuric ether, and 
muriatic ether. 

In the absence of this direct method, it appeared to us that 
this law might be deduced from the comparison of the refracting 
power of the gases, and ('f that of the solid or liquid bodies 
witich they form on being united, la fact, if in the combina¬ 
tions of gas which retain the gaseous statje, the refracting power 
of the compound was, as has been hitherto supposed, equal to 
the sum of the refracting powers of its elements, it will thence 
re 'Ult tliat the act of combination v/ill not in any way modify the 
action of bodies on light. lienee we may conclude with jnoba- 
hiiity, that the refracting jjower of a solid or ]i(|tiid compound 
diifers from the sum of the refracting powers of its gaseous 
I'rinciples, only in the ratio of the ainjuicntation which these 
last undergo by the effect of condensation. 

Nevertheless, as the law rclatb'e to the riT: acting power of the 
compound gases had been founue l but \i})ou a small number of 
experiments, it was indispensable in tite first place to ascertain 
its exactitude : now by the mcfisurcinents which we have ma<le of 
the refraction of a great number of gases, we have proved that 
this law has not always agreed with the results of observation. 

We see therefore that the refracting power of any body, far 
from being constant, as the Newtonian theory seemed to prove, 
on the most natural hypothesis which can be formed of attrac¬ 
tion, undergoes on the contrary variations, either hy the effect 
of the change of density, or by the slate of combination in which 
the body is found. In order to determine the influence of each 
of those causes in particular, it is necessary to measure with ex¬ 
actitude the refracting powers of a great number of substances, 
and those of the t^binations to which they give rise. Although 
the labour which we have undertaken on this head already em¬ 
braces 
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braces a considerable number of bodies, wc have felt the ne¬ 
cessity of extending our experiments still further, in order to en¬ 
deavour to connect by some general law the various results which 
we obtained. 

T-lie facts which we havd' presented appeared to us to be of 
such importance relative to the theory of light, that we have 
thought it would be useful to follow the consequences of it into 
the various phaenomena which by their nature have a more or 
less direct union with that of refraction. 

The variously coloured rays of which white light is composed 
are, as we know, unequally separated from each other by their re- 
refraction into bodies of a different nature, and in this consists the 
difference of dispersive power of bodies. What is most natural 
to take for the measurement of the dispersive power, is the dif¬ 
ference of the refracting powers relative to the extreme colours 
of the spectrum ; and in the Newtonian theory this difference 
ought to be constant for one and the same body, as well as the 
refracting powder of the mean rays. 

Experience havingshovvn that this last power diminished with 
the density, it was easy to foresee that the dispersive power 
would also diminish ; but it was important to examine if tbe^e 
variations followed the same law. In order to attain this object, 
it was necessary to detCTtnine the dispersive power of the liquids 
and vapours of which we had previously measured the refrac¬ 
ting power. The dispersive power of the liquids may be easily 
obtained, but it is not the same with that of the vapours. The 
reduction whigh they occasion in a prism being very weak, the 
dispersion, which is only a very small part of this refraction, is 
scarcely sensible. Thus, in spite of the importance of a similar 
determination either in the gases or in the vapours, experi¬ 
mentalists seem to have given up the idea of deducing it from 
observation. But as the object winch we proposed to ourselves 
required a direct incasureinent, we were constrained to attain 
this object by the aid of a process of w'hich we shall give a de¬ 
tailed description. We shall find besides, from the results which 
we shall give, that the experiments made on one and the same 
vapour under different circnnistances, agree well enough with 
each other to entitle us to regard our determinations as closely 
approaching the truth. 

On comparing the dispersive powers of the vapours thus mea¬ 
sured, with those of the liquid from which these vapours have pro¬ 
ceeded, we were convinced that the dispersive power was effectu¬ 
ally diminished with the density; but what observation has taught 
c;?, ia a manner not less certain, is, that the dispersive power di- 
minlsiies in a greater ratio than the refracting jiower; or in other 
woid^, by caliing i the ratio of the sine of incidence to the sine 

of 
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of refraction, and d the density of the body, the refracting 

power is not only variable for.-one and the same class of- 
d 

rays, but also the law according to which this change is effected 
is different for the variously coloured rays. 

In the carburetted sulphur which we have already chosen for 
example, the ratio of the dispersive power th the refracting power 
is 0*14 in the liquid state, whereas it is reduced tO 0*68 in the 
state of vapour. 

Thus, while the variation of the refracting power may be also 
accounted for, by admitting that the attraction of one and the 
same body for light varies according to a law different from that 
of the direct ratio of the densities, we see that in order to give 
an account of the variation observed in the dispersive power, we 
must suppose besides that the action of a body on the various 
coloured rays follows in the changes of density a different law 
for each of those rays. These various suppositions diminish, 
without doubt, both the simplicity and the probability of the 
Newtonian theory ; but before deciding any thing in this respect, 
it is necessary, we repeat, to examine with great care the changes 
which the refracting powers of bodi^, undergo, either by 
variations of density or by the effect of ^mbination. It is in¬ 
dispensable also to join to these determinations .such as are re¬ 
lative to the dispersive powers, to which experimentalists have 
not hitherto paid any attention, and which, as we have already 
announced, may by means of numerous precautioBS be deduced 
from direct experiment.=!. 

Although the work which we purpose to publish on this sub¬ 
ject be very far advanced, wc have thought it right to communi¬ 
cate beforehand t'he results furnished to us by our experiments on 
liquids and vapours. 


I XXVII On the Use of Sulphate of Soda in ike making of 
■ Glass. Bif the late 

M. Gehlkn, of who^e valuable services chemistry has lately 
been deprived by a premature death, was much occupied with 
the manufacture’of glass, and employed the sulphate of soda as 
a flux. It is not the. salt which is vitrified with the ailex; but 
rather the soda, which abandons the sulphuric acid at a higi.' 
temperature, on account of the chemical action which soda anoT 
silex exercise upon each other.^ After a great number of ex- 

^ Translated from the Journal dn Sihoieigw, vol. xv. p. 89. 
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periments^ M. Gehlen foiftid that the following proportions ivei c 
the heats 

MIOO sand", 50 dry sulphatep of soda, from 17 to 20 of quich*^ 
time in dry powder, and 4,^.4^ charcoal. 

k This composition alway*^ gives, without the addition of any 
''other fiux, a very hne glass for drinking-glasses ; and we remark 
neither any sulphqrous smell, which was sometimes so strong as 
to overpower the workmen, nor the extraordinary crackling 
which is manifested in the melting-pots when other proportiom 
are employed. 

After numerousjpbservations M. Gehlen aniiomiccs the follow'- 
ing results: 

1. The sulphate of soda maybe emploj'cd in the manu¬ 
facture of glass, without the addition of any other saline flux. 
The glass, which results is equally beautiful with that made with 
the usual materials, and it possesses all the properties of that 
made with soda. 

2. The sulphate of soda alone, is but very imperfectly vitrifie<l 
with the silex, even when heat is long continued. By tlK- 
intermedium of lime, the vitrification succeeds better, but not 
in the proportion of the lime and the combustibles which must 
he employed. 

3. The vitrificatiori^akes place, on the contrary, in a short 
time and in a perfect mariner, by means of any substance which 
decomposes the sulphuric acid of the sulphate of soda, and thus 
destroys the powerful affinity which hindered the soda from 
acting on the^ilex. It is charcoal which best attains this ob¬ 
ject: nevertheless in the preparation of flint glass its place may 
be supplied by metallic lead. 

4. This decomposition of the sulphate of soda may be effected 
during the vitrification itself, or previous. Local circumstances 
may determine, in the clioice of one orothcr of those processes j 
but the employment of the latter presents no difficulty what¬ 
ever. 


LXXVIIL Some Account of the Monuments of Tftebes in 

Egypt*. 

Our knowledge of the monuments of Thebes was, until lately, 
so limited and imperfect, that but very little could be said on the 
subject with any certainty. Among the numerous travellers 
who have visited Egypt, some have merely penetrated into 

.,*■ Translated from the Appendix to the work puhlislied l»v M. Ueeren, 
of the University of Gotcingep, cntitlt'd Ideai i/brr die^ Politik, den Verkehr 
ttnd den Uandet der VornChmten Voelker der Allen Well, 3d Edition. 
Gottingen. 1813. 
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the upper part, where they have but very rarely uppcHuiii- 
ties of luakiug extensive researches, and more rarely still Insure ^ 
and talents for transmitting to us by^ithful drawing what they 
had seen. Of all those travellers, BoOock and Norden are al-^ 
most the only ones who deserve to be mentioned. But in tlic 
present day the slightest examination is sufficient to show how 
inadcc^uate they are to give an accurate idea of the monuments 
of this country:—thus their reports furnish not the slightest idea 
of those wonders of antiquity with which we have been since 
made acquainted. It was the French expedition to Eg}'pt 
which revealed to us the secrets of that country. M. Denon, by 
his royage and the engravings which accompanied it, was the 
first who gave a more precise idea of the monuments of Upper 
Egypt, and partly of those of Thebes’*'. This work fixed the at¬ 
tention of Europe on the country, and gave hopes of inakinij 
further discoveries. The reports of M. Denon, however, only 
excited without satisfyij)g our curiosity. 

Amoitg so great a nunibcr of monuments, it was necessary to 
select and to publish only a lew; and the finances of an indivi¬ 
dual, although seconded b5’ government, prescribed certain limits 
to his researches. 

The French government lias already ^^menced tlie publica¬ 
tion of a superb woik upon Egypt ancient as well as modern, 
its monuments, productions, inhabitants, &c. The first niim- 
S^er appeared in ISl 1. It comprehends Upper Egypt, from the 
I'outhern frontier to Thebes, and is divided (like the numbers 
which succeeded it) into three jiarts : viz. Antiquities, Natural ■ 
History, ami Modern Statistics. The antiquities, wliich alone 
e-iigross our attention at present, are the mouuaients of Philo, 
Elephnntiuus, Assuan,Esne, Edfu, Eleuthiyas, ;iiicl someot!!el•s]e^s 
remarkable. The second number of the work is far more mag¬ 
nificent than the first:—here engraving seems to have made 
forts to surpass herself; and ICl folios, }sai t of them of such a size 
as never issued from any press before, now present us with the 
faithful image of that ancient Thebes where the most ancient king% 
t)f the earth resided : and iftfie moderns must confess that they 
could not now build such monuments, the arcl.itects of those 
distant ages, if they were to revisit the earth, could noi contem¬ 
plate without admiration those superb engravings of their works. 
The price of this work (the second number costs ItiOO francs in 
Paris, or SO/, in London) precludes it from having an extensive 
circulation, and if it were reduced in size it would lose its splen¬ 
did character. 

At the moment when the great French work reached the 

* See the work now publiitbinp F>y Mr. Taylor, of Hatton Garden, re- 
fpirod to ill our lust volume,—Ewi^, 
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, itottingeH we received that of Sir William Hamiltoii 

also, wkom I bad the hemour to reckon among my auditors 
^during a course of lectur^'which I gave on the antiquities of 
f Egypt, The English ^iisller has dedicated the first part of 
his work to the monump^ta of this country, and particularly to 
those of Upj)er Egypt and of Thebes. It is true that w'e find 
here a sketch of several of the drawings of the great F^rcnch 
w’^ork, and every pa^r^n must be aware of tlic advantage which 
results from, the comparison of the descriptions and criticisms, 
and even of the drawings of observers of two*different nations, 
who furnish us with means of coraj)ari$on so useful and im¬ 
portant. 

It is from those two sources, but chiefly the former, that 
I have drawn my ,materials. ! shall endeavour, in the first place, 
to give a generid idea of the monuments of Thebes, and to de- 
scriije them afterwards in detail. 

The French '"have incai,ured the ground of ancient Thebes, 
and have given it in the Plan General with an exactitude which 
leaves almost nothing to be desired. The valley of the Nile did 
not present in all Upper Egypt any place more convenient for the 
establishment of a great capital. The chains of mountains of 
the two shores or t^^^iiver, those of Libya on the west and 
the Arabic on the eaS^ are far enough distant to leai'e on the 
two banks a spacious plain from three leagues to three and a 
half broad from west to east, and nearly of the same length. To 
the north this plain is very contracted, by the closeness of the 
mountains v^^ich'skirt the banks ; but towards the south, where 
the western chain leaves the river, it is open on one side. 
Nature had therefore put bounds to I lie space which Thebes oc- 
c.upicd, but still there was space enough to make it one of the 
first cities of the earth. Did the ancient T|iebes cover the whole 
of this plain ? This is a question which it is difficult to decide, 
after all the private residences have disappeared; but as on the 
western, side the externa! monuments extend to the foot of the 
mountains of Libya (where the Hypogaea or subterranean monu¬ 
ments commence), the circumstance does not appear doubtful in 
this part: as to the western side, where the great monuments 
are immediately close to the river, it cannot be determined to 
what extent this vast plain was covered with habitations. His¬ 
tory teaches us to think that it was entirely so, from the extent 
of its population. 

Thebes extended therefore over both banks of the Nile; but, 
80 far as we knovv, the tw'o parts of the city were never joined 
by a bridge. A nation which was not acquainted with the art 
of making arche.s, could .scarcely throw a bridge over a river 
which L from 7 to 800 fathoms in breadth. 



f^Tkeles in Egypt, 

Tne sketch which we are now about to givebTTOlihontsrrifenU^ 
existing, will be more intelligible if we distinguish them by 
Lhe two sides of the river. The jPirincipal of those fine ruin^ 

* bear the names of villages with which the plain is covered ; opi 
she west bank are those of Medynat-Aboii and Kurnu; Luxos- 
and Canioc are on'the opposite shore; and we must add Med- 
Aniuth, situated at the north-east extremity of the valley, and 
presenting the most distant ruins. As to the size of those menu- ■, 
inents, they resemble each other so much on both banks^ that 
opinions are divided as to the preference which ought to be given 
to either. 

I. Monuments which exht in the western Part of the Plain of 

Thebes. 

The monuments of this part of the plain are of difSerent 
kinds. They form an uninterrupted series from south to north 
.ii^ar the Libyan chain: there remains therefore between tlte 
monuments and the river a spacious plain, which must have beeix 
covered formerly with private residences; In contemplating 
them we shall go from south to north. 

1. The Circus or Hippodjmme *, . 

The first objects which here present th^roselves are the remarr.x 
of a grand Stadium w’ith a sinall temple at the southern extreiniL' 
but the grand y)ortico which wc see on one side of this tempi'- 
inclines us to think that there existed there in ancient times a:. 
edifice proportioned to those dimensions. The Circus is moi ' 
than tiOOO French feet long by 3000 broad. By the report 
the Frencli, the area which it presents is equal to that of th:- 
Ch.-iinp de Mars at Paris taken seven times, or 024,380 square 
toises or fathoms: it presented therefore a space sufficient Ic*- 
the evolutions of an immense army. The whole had an inclosui ? 
'vhich to tliis da\ presents a series of hillocks, through which door^ 
jind passages were jnade : 39 of these are still reckoned, and 
there must have been formerly nearly 50. The principal en - 
France, iiidicated by a larger aperture, was on the cast side 3 

• Sir W. Hamilton, p. 151, denies the existence of this Circus. He Sfc 
in it merely the bed of «’ ancient ranal, also inarkcd by the French. I’h 
space, which be values at 2000 vnids.in length by 40 in breadth, canno;, 
he says, have served for a staditini. Nevertheless the accurate rcscarcht« 
and ti»o irieasnretnenfs of the French leave np doubt as to the data of theis 
text; .'Old I can only arcoiiiit for the eriors of the Engliiili author, by sup¬ 
posing iliai the inundations, which still continued, prevented him from vi¬ 
siting the spot eoni|deteiy; or,-piither, lias Sir W. Hantiltoii taken the dim- 
ble inclobtire of the eastern siiie, which leaves a space of 40 yards, for tlic 
general inclqsure of the Circus? 'I'his error would be the more easily fallen 
pto, as the-inclosurc of the easteni side now exists only in ruins. 



r^'.. j,; Some Accmkt of the Monuments 

^ the whotef itftJofflure shows evidently that it wus formerlytidorned 
with superbarchiteeture, which contained triunipliul momiments. 

It is probable that this grsmil circus was not within the inclosure 
of the city, although quite ^ose to Thebes : there rvaf* a similar 
Circus, but smaller, ou' Uie eastern side, almost ^pjpo&ite the hrst. 
if we allow that both outside of the city,'/jsi'e alsiO 4©^ ^ 

^ cermine with great pVobabKity the sou then! ftOiit- of 
It is not credible tiiill.those two estJihlishinentS'were 
the gymnastic exercisis solely and t« chariot-racing j,ihey were 
used apparently also for public meetings, arid,;-%, of 

those armies which under the Sefiostris*, ’ 

other conquerors, set out from thence for their cop 
brought home there the triiunphal marks of their ^i6t«ries,. 

11. On going ,further northw'ard, ive meet, on the edge-of this 
sandy belt which extends along the Libyan chain, the antiquities 
of Medynat-Abou.^ .1 comprise under this nhme, proceeding 
from south to north; 

a. A palace and a temple almost at the northern extremity of 
the Circus. 

h. The Colossus of Meinnon, w’itli the other Colossi quite 
near, and the remains of a building which seenjsio be the Mem- 
nojivjm of Straljo. 

c. The palace ari^^fnb of Osymandyas, frequently called 
Memnonium by travellers. 

All these monuments are almost at the foot of the Lib\.'iii 


und 


chain, and ISOOtoiscs from the hill. 

We shall in thefirst in.stance take up the .subject of ihe palace, 
tlie pavilion which communicates with it, and the temple. It is 
a matter of gteat historical importance to meet with these 
'edifices, the interior arrangement of whi.ch proves in an incon¬ 
testable manner that they were not temples properly so called, 
hut buildings destined to be inhabited, and proliably by kings. 
The pavilion is a building of two stories ; it has several halls 
and chambers, and a great number of windows. Its position is 
so well adapted, that from this point we perceive not only tlie 
monuments of Medynat-Aboij^' but also those pf the other ?ide- 
of the Nile and theWhole plain of Thebes., 
seems to indicate the ordinary residences kings : the orna-^ 
inents of the sides in particular confirm thisfiypotliesis. These 
representations differ essentially from those ^vnich are found in 
the temples: they exhibit in part family scenes. Unfortunately 
this edifice is very much damaged, and the upper story only is 
preserved, : . 

It is 250 feet north-west from this pavilion that the grand 
palace of Medyqai^lj^ou U'td be found. Its entrance is formed 
by those masses of ar’Chiteetnre, foreign to the Europii^ style it 
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On a curious Propcrtyt of inilgar Fractions, 

»« two, blit ktfiawn in France by the name of Pylmes^ ari^yhirh*^ 
tliJE (irceks also called Propyleie, There are here abiCt two ^ 
truncated j\vrftttoids (>() feet high, i^icli contain between tliein the 
principal gate and grand entrance, " I’his*^gate leads into a spa- , 
cious court suitpunded by galleries, formed on Ahe side by eight ’ 
cokimps, other by pilasteos', on which are affixed as 

t.^»^l^ides/^ but' without bearing aiiy thing, some colossal statues 
The aspect of the whole inspires, according to the 
report of eye-witnesses, a sentiment of ineffable veneration. 

te piincipal entrance rises a second pylone of a 
, leads into a second peristyle, also formed of 

an<l columns. 

■' [ To be continued.] 


LXXIX,. <?«a curious P/operly of vulgar Fracllous. By 

Mr. J. Farky, Sen, 

I 

To Mr. Tilloch. 

Sir,— Oiyexamining lately, some verj' curious and elaborate 
Tables of Complete dcciinal Quoti g^^ ’* calculated by Henry 
Goodwyn, Esq. of Blackheath, of whicW^ has printed a copious 
sjjeciim n, for private circulation among curious and jiractical 
calculators, prcpavattjry to the printing of the whole of these 
useful Tables, if snflic.iont encouragement, either public or indi¬ 
vidual, should appear to warrant such a step : 1 was fortunate 
while so doing,, to deduce frtnn them the follow'ing general pro¬ 
perty ; viz. , 

If all the possilde vulgar fractions of different values, whose 
greatest denominator (when in their lowest terin.s) does not exceed 
any given number, be arranged in tlie order of their values, or 
quotients; then if botl) the numerator and the denominator of any 
fraction therein, be added to the numerator and the denominator, 
respectively, of the fraction next but one to it (on either side), 
the sums will give the fraction next to it; although, perhaps, 
iiM.iu its lowest terms. 

^ For exami)le,"if.obe the greatej-t denominator given; then are ail 
the jmssible fractions, when arranged', -f, —, 

i* a 4.1 

, ~, and y; taking — as the given fraction, we have 
-V- 0 — ^ next smaller fraction then —; or, 

1 -j- I 4 , , g ' 4 

^ -jf next larger fraction to Again, if l!)9 be 
Yok 47. No. 2»7. Mmj 1816/ B b . r the 



respecting New Books, 

d^temator, then, in a part of the arranged Table 
we should have 




28 

~ 97 ’ 


Ij’ i?’ 


of these fractioiivS be given, we have second: 


13+ 11 

or --~—> 

45 + 38 
cases. 


24 

‘83 


the fourth of them : and'in all the other 


I am not acquainted, whether this curious property of vulgar 
fractions has been before pointed out ?; or wl^ther ib-may ad¬ 
mit of any easy or general demonstration ?; which are points on 
which I should be glad to learn the sentiments of some of your 
mathematical readers; and am 
Sir, 

Your obedient humble servant, 

ll')wland-&tpcet<. J. FaHEY. 


LXXX. Notices respecting New Books, 


Ordnam^eMaps of British Counties^ 

TUK circumstances ^Pch were thought to render expedient 
the suspension of the publication of the ordnance maps being 
now removed, the publication of them is resumed, and they may 
be obtained, as formerly, at the Drawing-Room in the Tower, or 
of Mr. Fadcn, Chariiig-Cross, As the suspension was only in¬ 
tended to be temporary, not merely the operations of the Tri¬ 
gonometrical Survey, but those of the mapping and engraving, 
have been regularly carried on during that period, under the 
superintendance of Colonel Mudge; so that se\'eral county maps 
will be ready for delivery almost immediately. The maps of 
Cornwall, Devonshire, Dorsetshire, Hampshire, (including the 
isle of Wight,) Sussex, and that part of the county of Kent 
which squares-in on the Sussex side with the general work, will be 
published in a very few weeks: and a separate map of the Isle 
of Wight is now on sale. The inajjs of all the contiguous counties 
north of these are in Jhe hands of the engravers; and that of 
the w'hole county of Kent is re-engraving, and in a state of for¬ 
wardness. When the several plots and portions now planning 
by the surveyors arc finished, at least three-fifths of England 
C-ud Wales will be ready to be placed successively in the hands 
bf the engravers; and the work will be carried on with all possi- 
j:,expedition conastent with accuracy. These maps are on a 
kle of at) inch to a mile, a scale that admits of an attention to 
mClm which must of necessity be disregarded in maps of smaller 
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»ize. Hence, it may not only be expected tbft€ tlie general 
line and the prominent physical circumstances shall be correctly 
delineated, but that tlie minuter pednts and peculiarities which 
are interesting to the topographer and the antiquarian shall be 
permanently n^ked and readily traced in these ma[)s. 




LXXXl. ProceeiUngi of learned Societies, 

I50YAL SOCIKTY. 

May 2. Da . NfXo^’ communicated an account by Dr. Serres 
of a singular case of complete euphony cured by electricity. 
The subject'^ was a y«ung French officer, who at the l>attle of 
Dresden was iu the act of giving the w'ord pf coninmud, w hen a 
ball passed him, the effect of which on the air knocked him 
down, at the same time rendering him speechless, and tor a day 
r.hnost insensible, Tvvo men near him were killed by the bail, 
which did not touch him. In the hospital at DresUen he par¬ 
tially recovered the use of his left side and hearing, which v.cre 
impaired ; but hll efforts to recover hisjsmce were in vain, and 
he was discharged as an invalid. H ^pi &aiiiig was ^till very 
coi^fu'ed, hut his smell vvas prctematurally acute, and tlie 
smell of coffee was altogether Intolerable to him. Ills longue 
had contracted into a smai! protuberance in Ins moutli about 
tlie conspassof an inch, and his left side continued benumbed, 
till ho was prevailed mi to bo eloctrit'erl by Mr Tinman of 
flrusst-ls. He had not been :-ipc£rifiofl above seven or eiglit lim'‘ s 
v/hen bis hearing was improved, and liis tongue hegfin to cx~ 
pand. Mr. T, then passed shocks through bis mouth and down to 
his stomach, when he hastily got up, and in a low voice returned' 
thanks to the operator, and ran off‘ to Amstcuhim like a person 
deranged. He returned, lKovc%er, i:i a few days perfeclkly cured 
in his voice, which is now better tiian it wey before the accident; 
bnt he still feels some pain in iiis left Kg, cud occasionally iu 
foggy w'Ciither an oppiession on the chest. But after eight 
months and twenty-five days he recovered his voice completely. 

Dr. Wollaston read a paper, ccnLaiiiing his remarks on the 
glazier’s diamond, and an account of his experiments with that 
instrument. He discovered that the diamonds for cutting glass 
are all in a natural state, and not cut by tlie lapidaries; that the 
natural angles of the .stones arc probably harder than the artifi- 
eial j that the surface of all cutting diamonds is curvilinear ; that ^ 
the groove which they make (for it is not a scratch as cob)^, 
monly supposed) on the surface of the glass is a tangent to ibe,/ 
face of the diamond; and that fiint and other hard . 
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^foimed. as to cut ^lass the same as a diamond, but thjtt 
ttielx durability is shorter in proportion as tliey are softer. 

' May 9. A letter to the Pi esidcnt by -Chapman, Esq. 

M.R.I.A. vvim read, dctailine- some obsc'ivations and conjectures 
on the .t’cnlocivai formation of ciials. The atithfiir had reason to 
suj)))ose that coa!*; were formed fiom pc.ii; and to illustr^e thjis 
0})iuion he has ole.erved tlie deplii of peat bogs in Ireland, and 
i»i tiic noith I’f I'higlao'J, and compare d tiie lesiilts with the 
coal-mines at Newcastle, vvheiic^he wntes. Tlie deepest peat- 
hogs aic fioni .'Ml to =lt) het; and he linfN by calculation that if 
this iiM"' wa cotnpje'.sed, it wouUl be about equal to the strata 
of coal at I\'ew» ast!e, altb'ougli it is far from equalling those in 
iStafioidshiic, Me al^o tiaeed tlie analogy between the timber 
oi ti et '. fMoiid in jjeat-bogs and on the sea-shores of Nortlnim- 
hci ’auil, asid the gritstone found in the Canton mine at New¬ 
castle'. 'I'his stsine, specimens of which have been sent to the 
llriti'-h Mu'-eum, lia.s the perfect form ami appearance of trees ; 
and even its appaic'ut. fibres aic such as to leave no dtnibt of the 
hind of wood which had preceded llie present sand or grit. It 
appears that tliis ligiiiform stone fell from the roof of the pit, 
ami had hcen in an ewt position, the same as trees arc often 
foimd in peat-bogs natural mode of growth. In falling, 

these stones leave behind them the mo<lel of their baik, which 
the author thinhs has been converted into canal coal. He also 
took the specific gravity of peat, vvhicli he found tobeda general 
1200, and noticed the peculiar oval form into which trees arc 
comjiressed in the earth. The combustion which assistt'd the 
change of jieat into coal, he considers, may have been effected 
by means of tlie martial pyrites. 

Mav 10. A letter from Mr. Moriilev to Dr. M ollaston was 
read, describirig an immeTise block t)f meteoric iron found in 
Iba/il, about 50 leagues from Bahia. This extraordinarv mass 
was discovered near the bed of a river, in a stenle country, where 
the granite rocks occasion.illy nirmount, and arc never more than 
twelve feet below the surface of tlie soil; there, arc few trees, and 
those' stmileil; and Jiedgcs are formed of a species of ev{ifmrhia^ 
the juice of which emits a jjhosphoicscent light, and is highly 
deJercrious to the skins of animals. The block of meteoric 
iron mea^uied almut (I feel by d, and the author calculated that 
it esmtaiued 2S cubic feet, ami weighed i4,0001!)S. An unsuc- 
ccs-iful attempt was nnvie about tliivty jears ago to transport it to 
lialiia, and for liii.'. pnrjiose fmty pair of o\eii were employed ; 
but the apparatus failt il, and the attempt was abandoned. It 
»;.was removed only &ome yard-?, and now lies in lat. 10® 33' south. 
-Jl^je'vc’are therrdal springs in that country, the temperature of 
' which ^as from SI to 101, the atmosphere being 77 and 88; 

the 
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llic water contauis iroi), is bitter, and dear. 
ab{junds, and is cf)iiectecl by the iniiabitants; but it is bi^r,' 
and purgative to those uiKu eustomed to, its use. J)r. Wollaston 
analysed the specimen which tlie author succeeded in chisdiug 
from the block, which he found to be magnetic. In Dr. W’s 
analysis he found it to contain .about 4 per cent, of nickel; the 
mineral Is crystallized ; he dissolved it in nitric ac’d, added am¬ 
monia, and prccl})itiited it with a triple prussiat. The spetimen 
given to Dr. W. he found to he snseeptiblc of magneti«nj, like all 
native iron ore; he therefore coiifirms the author’s observations 
mi the magnetism of the entire block, wliieh does not at prisvnt 
lie in the direction of its poles. 

May 2d, A letter to the President from 1’. A. Knight, 
F.Ii.S, was read, containing his observations on ice found in tlis 
bottom of running water. Last I'ehrnary Mr. Iv. ohs{'j\ed near 
his residence, that icc was attached to stones at the bottom of ri 
iiver, while the surface was only covered with intinuierahk* tjii- 
euKx, hut not converted into solid ice. He likewise loun l icc 
below water near a mil!, where the water had been ])rccij)Itated 
over stones : from the circnmstaiice of the water having sjjiciil c 
I mining on its surface, ainl its temperature being fjiiite a^ low 
as the freezing point, he is inclined t0'think that these spiciilac 
ha\ c been carried to the bottom byveddies ai«d water-falls, and 
that coming in contact with certain stones somewhat cooler than 
t!io water, in this manner solid ice was formed at tlic bottom of 
iivc’is. If, however, ice has been foumi at the bottom of stag¬ 
nant water, he admitted that this theory would he inadeijuate to 
espl-in the. phariornenoii. Oi the latter circumstauee, iiideed, 
lie .'ijipeared to have no perfect knowledge. 

Sii Everard Home, Bart, furnished a curious paper o?:. tlie for¬ 
mation and use of fat in the tadpole. In his researches ho whs 
assisted by .Mr. Hatchet, wIi/> analysed the eggs or ova of frogs, 
and discovered that they ha', e no yolk. TIic tadjiole of the Raua, 
paradova is so large tliat it*, internal strnetnre can easily he e.\- 
amined, and it is sold in the market of Surinam for fi^h, Sir E, 


having ohiained specimens of those tadjroles examined ihcir 
anatomical characters, described the fins nr fringes which s-.rve 
as gills, noting the different appeaviinces in their mctamorplmst.';-, 
the formation of the head of a peifect fiog ; and linalU, the ex- 
tinetion of the tail. The eonnnon tadpole, it ajrpears, liscson 
the gelatinous matter with wlrich it is surroimdcd; and to this 
end it is provided with a comparaf Ive/y very long gnf, which 
enables it to take up food; and tliat this gut is lined with fat, 
which in the animars jirogress from the tadpole to the frog gra¬ 
dually ilhajrpeurs ; in 20 days it loses those fiingcs which served 
it for gills, and acquires a head stud lungs; in seven mole its tail 
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fat of its intestine, is then entirely consumed^ 
_ ,ji w the gut and its fat, Sir E. thinks, 8U})ply the want 

ojl^y^k in the ova, Mr. Hatchet’s experiments on ova presented 
some curihus facts ; he found the yolk to consist of oil and ,a 
peculiar animal matter. In some cases the animal matter was 
of a yellow colour indestructible by alkalies, and might be used 
for marking linen; the gelatinous mass is of a nature between 
albumen and gelatin. 


SOCIETY OF ARTS. 

Ventilation of Mines. —On Wednesday the 23d instant the 
So<>iety of Arts voted their gold medal and a reward of 100/. to 
Mr, Ry n, for his improved system for ventilating: mines. This 
is the liighcst honour and pecuniary reward whit I; the Society 
can bestow upon mi individual, and strongly marks the high 
sense they entertain of tlie benefits likciv to result tV.-m tl.e ge¬ 
neral introduction of this system into all the coal-mines. Pre¬ 
judice, ignorance, and mistaken interest, must fall before the light 
of seience and the calls of humauitv. The original object of 
IMr. llyaii was the prevention of explosions in coal-mines, and 
the preservation of the health of miners. The safe-iamp of Sir 
H. Davy has efFfctuall^-aeconiplished the first—the svs.p’ii of 
Mr. Ryan accon|flishc?s th<P» second; nitii this ad h.ti-m." ’ ad¬ 
vantage to coa! owners, ttiat tl-.cv may now work out the entire 
bed of coal, and not leave iieUind »hem a!)out one half u'. jiillars 
to sup})ort the roof: and this will yield another bcnciit—the 
roof and floor being allowed to close, the cavity will be so much 
diminished as not to foim a reservoir for water, threatening the 
drowning of neighbouring mines, with the death of all the work- 
med, as was the case some months ago m t’ne Heaton Colliery. 


ROYAI. INSTITUTE OF FRANCE. 

Analysis of the Labour-i of the Class of Maih'ematical and 
Physical Sciences for the Year 1815. By M. Cuvier. 

CHEMLSTRV. 

[Crintiiincd from p. 312.J 

M. Gay Lussac h.as also presented to the class some papers on 
the cold which results from evaporation, and on evaporation in 
the air at different degrees of temperature and pressure, in which 
he expressc.s, by a formula, the results of his experiments. He 
followed up his last paper with one on hydrometers, which con- 
tams the immediate consequences of the foregoing memoirs^ but 
these works not having, as he thinks, as yet acquired that pfeci- 
^qniind order which he has been accustomed to give to all that 
he ^ubjlish^, he has d^efred tlicir publication, 

M. Dulol^ 
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M. Dulong of Alfort has detailed some expfdme’tits; 
oxalic acid, which, although they .do not form a complete sc] 
nevertheless hold out some interesting prospects in science. On 
saturating this acid with barytes, strontian, or lime, salts are ob¬ 
tained which always represent the acid employed, even after they 
have been exposed*to a heat superior to that of boiling water j but 
with oxide of lead or zinc we always lose twenty per cent, of the 
acid V»y desiccation. On burning these dried iiietallic oxalates af¬ 
terwards, no water is obtained ; but we obtain carbonic acid, gase¬ 
ous oxide of carbon, and there remain the oxides of the metals 
employed, among which that of lead presents peculiar properties. 
The oxalates of copper, silver, and mercury, always give, on 
the contrary, water on decomposition, however much dncfl, at 
the same time with carbonic acitl, and the residue is in the-mefal- 
lic state. A detonation is produced by the t*salate of silver, 
and we know besides that it detonates on being compressed, as 
well as the oxalates of mercury. 

As to the oxalates of barytes, strontian, and lime, they give 
ou being decomposed by heat, empyronmatie oil, water, oxide of 
carbon, carbonated hydr(»gvn, and c.arhonic acid, and there le- 
mains a mixture of subcarhonate and charcoal. 

These phienornena may he accoimted for in two ways : 

Either t!ie oxalic acid must be ctmiposed solely of c:irhoii and 
oxygen, in proportions intermcdiat^ 1 )etween those of the carbo¬ 
nic acid ami the oxide of carlxm; 1 tit it contains water, wliich 
certain O'ialates, like those of lead and zinc, give off when dried, 
while the rest retain it; or rather it must be composed of car¬ 
bonic acid and hydrogen. This last with the oxygen of me 
oxide will form water, which the first oxalates allow to csc.tpe, and 
there v.'ill only remain the carbonic acid and the mela!, a new co«?i- 
iiiiiation in -hernistry; for it has been generally nmlcrstood thee 
the metals cannot he united with the ai ida niifi! they are 05 .i- 
dated. iM. Dnloiig, who incline', towards this last explanati. n, 
therefiw, thinks that these oxalates of lead and of zinc, vviitn 
dried, are not true oxalates; and he proposes to give them, as 
well as to any combinations cf the same kind which nny be di'i- 
covered, the name of carbontdes. As to the oxalates vvhiih fJo 
not give off water in drying, they will contain the oxalic ru id 
entire; and 'as after its composition it will in future be caik.! 
hydrocarbonic, the salts themselves will be called hydrocur- 
lonales. 

M. Diihng has been led by analogy to very general conclu¬ 
sions, by which he brings under the same laws not only the com- 
moil'^^acids, but also the hydracids; tmt w-e shall give a more 
detailed report when he has sent us the full accounts w'hn^h !m 
has promised. ' ' . 

• Bb4 
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yal Imtitule of France. 

of the solar rhys on bodies is worthy of 
part of the learned, by its influence on 
a of sadmated nature, and yet it has been 
liithevto but little attended to. M. Vogel has just added some 
experimejits to those which we possessed on this head. Am¬ 
monia and phosphorus, ivhich do notact upon each otherdn the 
dark, emit in the light phosphorated hydrogen gas, and deposit 
a black power composed of phosphorus and ammonia intimately 
combined. It is nearly the same case with phosphorus and pot¬ 
ash. The action of the various rays is not always similar; the 
red rays do not produce any effect on a solution of corrosive sub¬ 
limate in ether; whereas the blue rays and a full light effect a 
mutual decomposition. The highly oxitlated metallic muriates 
are brought in the same way to the ininimuni of oxidation. 

We said a few words the two last years on the researches of 
M. Cheyreul Aide, naturalist to the Museum of Natural His¬ 



tory, on soap and saponification. This accurate experimenter 
has ascertained that the action of potash produces between the 
elements of grease new modes of combination, from which re¬ 
sult substances which did not exist completely formed before, 
and two of which, viz. inargariue and a kind of oil or fluid 
grease, acquire all the properties of the acids. The author pur¬ 
suing his labours, ascertained lliat the same effects are produced 
by soda, the aikaline and vai'ious metallic oxides, and that the 
substances resulling are in the same proportion whatever agent 
is made \isc of. Magnesia and alumine, on the contrary, con¬ 
fine tlicnisolves to contracting with fat a certain union, but 
without separating the elements into various compounds. The 
quantity of alkali nceestary for converting into soap a given 
(juantity of fat is precisely that which can saturate the marga¬ 
rine, and the oil which this fat ])rodnccs. Our laborious che¬ 
mist has terminated his memoirs on this subject, by assigning 
the cajiadty of saturation of the margarine and the greasy fluid, 
and hy making knovvn the properties df various new saponaceous 
combinations, wliicli he produced by the play of double affinities, 
by mixing a hot solution of the fatty fluid and potash with va¬ 
rious earthy or metallic salts. He thus succeeded in making 
the soaps, the study of which had been hitherto neglected, al¬ 
most as well known as the salts, with which the chemists have 


been most of all occupietl. 

The late M. Fourcroy had made known under the name of 
adipocire, a substance W'hicli is separated by means of the acids 
from the fatty substance into which the bodies of animals buried 
ip. earth, are converted, and he regarded it as the samel^th 
as' extracted in the crystalline state from the biliary 
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H<^al Institute of Fir once. ' 

M. Cbcvreul, led by the course of his resear<?l^ei ^ fatty 
stances to examine these subjects, found that tboadipocireof'* ^ 
the biliary calculi gives no soap; whereas spermaceti supplies if, p: 
equally with fat: but it is then a little deteriorated, and in other 
proportions, and with other properties. The fat of dead bodies 
is much more coinpoiuidcd than Fourcroy thought, and therr. 
have been found in it various fatty substances combined with 
ammonia, potash and lime. It is a fatty substance which 
already undergone the action of the alkalies. 

Every one must have observed a resinous excretion of an 
orange yellow colour which oozes from its fissures in the bark 
of the beech-trce when exposed to humidity, in tlm form of 
threads curled like vermicelli. M. Ridault de Villiers has made 
some chcnncal experiments on tliis substance. He dissolved one 
portion in water, another in alcohol, and the residue had several 
of the jnoperties of gluten. Tlie nitric acid converts it into 
oxalic acid, into a very abundant yellowish matter, and into a 
greasy substance; but it produces in it no mucous acid. It 
jnclds in the fire much carbonate of ammonia and a fetid oil r 
ill short, it must be regarded as resembling, very closely, animaS 
substances in its nature, it will be interesting to make some 
inquiries into the causes of its production. 

One of the a*,ras at which chemistry seemed to shine most, 
brilliantly, ami to iie most useful, was that, without contradiction, 
wlicn France, separated for twenty years from those countries the 
productions of which hini become so long to ns true wants, was 
obliged to supply their place by the productions of her own 
soil. Tlic arts which were known have been perfected; new 
arts have been created. We have seen in suceession sotla ex¬ 
tracted from sea salt 5 alum and copperas formed ; colours ren¬ 
dered fixed, which were liefore supposed to be fah" tints ; indigo 
supj)lied,and madder taking place of cochineal; while beet-root 
sugar was supplanting that obtained from the cane. 

This last article, the ifto-'t important of all, has not yet lost 
all its interest. It is true that many manufactories have ceased 
to exist, but those which liave been conducted with intelligence 
and skill still subsist and prosper : and according to Count Chap- 
tal, their products may always rival colonial sugars. This ex¬ 
perienced chemist gives an irrefragable proof of his assertion, 
since he continues the manufaeture with profit: it is true that 
in all the details of the cultivation, the harvesting and the pre¬ 
paration, as well as in the employment of the various kinds of 
refuse, he has taken advantage of the progress of science and 
ex'^^ence, so far as not to reject any thing which can be o 
sernce, and to apply to other purposes whatever he lias been 
obliged to reject. He haet^l^ribed hiji^proces^'etfdn a rttai^r 



Letter from Sir George Cai/ky, Bart. 

may be followed by all manufacturers, and we 
that his work will assist in preserving to France a 
J^am^ branch of industry, and which a thousand events .might 
l>eitider one of absolute necessity. 

[To be conliiiued.j 


LXXXII. Intelligence and Miscellaneous jirtides. 

Letter from Sir GEr^UGE Cayley, Bari. 

S Gu'eii May 16, 1816. 
INCE I forwarded my second paper to you on the sub¬ 
ject of Aerial Navigation, I find from a paragraph in the 
Monthly Magazine that Messrs. S. I. P.iuly civil engineer and 
Mr. D. Egg of No. 32, Strand, are preparing an experiment on 
the steerage of a balloon capable of carrying three or four per¬ 
sons. The great bulk inseparable from aerial vessels that are 
capable of carrying any considerable burthen with such speed as 
will render the invention valuable to mankind, is not to be ex¬ 
pected from individual efforts; but I am glad to find professional 
engineers turning their attention to th'*? subject; and should any 
efficient subscription take place, I hope the committee ap¬ 
pointed to regulate it will encourage these exertions ; and that 
by the aid of these gentlemen, in conjunction with the advice of 
the first civil engineers the country affords, e>}>criinents upon 
the most efficient scale may soon lead to the establishment of 
the art. 

I remain, sir, 

Your obliged and obedient servant, 

Gko. Cayley. 


M. dc la Roche, in a memoir on the propagation of sound 
printed in a late number of the ylnnales de Chhnle et de Phyr 
sigue, draws the following conclusions ; 

1. That the wdnd exercises almostf no sensible influence on 
sounds heard at short distances, for instance six metres. 2. When 
the distance is greater, the sound is heard far less in the direc¬ 
tion contrary to that of the wind, than in that of the wind itself. 
The difference seems to be the greater, in proportion as the di¬ 
stance itself is greater. 

From the approximation of those two propositions, M. de la 
Roche thinks it results, 1. That the law of decrement of sound 
is not the same in the direction of the wind as in that which 
opposite to it. 2. That the influence of the wind on so unds 
; not more exercised on the spot where it has been prochiced jjS ^ 
on every pa^i^e of ground which itpassgs over. 3, That ^hd 
a litlk bett^^tki a direq^‘ perpendicular to that of 




Mungo Park, 

the wind, than in the direction of the wind. 4, That. ^ 

foreign to the wind, and depending nn modificationir tif the at',_^ 

sphere, have a very great influence on the facility with wiiutti 
sound is propagated to a distance. 





Mungo Park. 

Every circumstance that can elucidate the fate of the ex¬ 
plorer of Africa is interesting, although, from the length of 
time that has elapsed since he was la t heard of, the probability 
of his being in existence is so cbimeneal as scarcely to affuril 
the mjsl distant ray of its being realised. The following is, 
however, a singular coincidence, and t])ere can be no doubt but 
the white men therein mentioned might be Mr. Park, and pro¬ 
bably his fellow traveller Lientenant Martyn ; particularly as it 
is know}) they embarked on the Niger with only three of tltcir 
coin pa! lions, and also that no persons, as Is there descrilred, 
could possibly be in the interior of that country, and similarly 
U'itiiaied, but them. The i; anner in w'hich this information has 
been obtained is rather singular, i.ut there seems no reason todouht 
of its correctness. It appears that some time since a gontlciiian 
accidentally observed iu London a seaman whom he had seen at 
Cadiz, where he was well known from his having been in Africh, 
and at Toml)uctoo, a city which no white person before ht.s 
been able to reach, althongu it is the great object of Eiiropean 
research. This seaman, wiioso name is Robert Adams, belonged 
to the Aiiiciiean ship Charles (and is a native of America, horn 
on Hudson’s river), and was wrecked October 11, IS 10, near a 
small place called El Gazie, on the Afiican coast, to the north¬ 
ward of Cape Rlanco ; and, with the re^t of the crew, made 
prisoner by the Mtiors. After sonic time the whole were con¬ 
veyed by the barbarians across the Great Desert to Sondcmiy, 
and thence to Tombnetoo, experiencing the greatest fatigue and 
hardships. After a slavery at various jilaces for four yeans, and 
undergoing every cruel treatmt ut, he was so fortunate as to 
have his ransom effected by Mr. Dupuis, the Consul at ,Moga- 
dore, from whence he went to Fez, obtained a jiassage to Ca¬ 
diz, where he remai.ied until peace ivith the United States was 
concluded, and ultimately arrived in London. He states, that 
among the negro-slaves at Wed-noon—(where, from his being a 
white man, he attracterl g' eat not Ice)—was a woman who said 
«he came from, a place called Kanno, a long way aerass the De¬ 
sert, and that she had seen in her own country white men as 
“bather” (nieaning the white wall), and in a large 
boajpi^ti two high sticks in it, with doth upon them.; and that 
they’^i'dWed this boat in iR^ai^j|?t^difFe^^ from the custom of 



Mungo Park, 

who use paddles. In stating this, she made Ihe 
»&i W-fowing with oars, so as to leave' no doubt that she 
lihd seen a vessel in the European fasliion, and manned by white 
l&opic.—Adams arrived at this plate August 23, 1812, and re- 
, mained there till September 1813. 

Many of the slaves purchased at Tombuctoo and other places, 
and brought by the Moors and Arabs across the Great Desert, 
come from countries very far to the eastward; it is therefore 
not improbable to suppose that tlie jilace from Avhence this 
woman came might be the kingdom of Cduina, or Cano, on the 
Niger, lying between the lOth and 15th degrees of ea'^t longi¬ 
tude. Supposing this correct, the curious relation ol this per¬ 
son will afford reasonable ground for conjecturing that Mr. i*ark 
had made further progress on the Niger than where the guide 
states he parted with him ; and as Mr. Park’s death was by 
drowning, together with his ef)m])anious, and only occurred the 
day after the guide gave up liis charge, he could not have made 
any great progress in liis voyage. The time that intervened be¬ 
tween the departure of Mr. Park from Sansanding, where he cm- 
iharked on the Niger the 17th of November 1805, and his re- 
j)oi tcd death at Silla, either in March or early in April 1806, 
would greatly admit of his liaving reached a territory more di¬ 
stant than Kanno. That this enterprising traveller has met his 
de.'ttli is almost certaiji; but the time, place, or circumstances 
viuder which it occurred, arc cnvoloi)ed in mystery, and rest 
alone on the bare assertion of liis guide, who, it must be recol¬ 
lected, was not an eye-witness of the event, but obtained the 
information from others. 

At Wed-noon, the only white person whom Adams found 
there was a Frenchman, wiio had been shipwrecked and taken 
into slavery. The temptation which had been held out to this 
man, as is invariably done by the followers of Mahomet to all 
Christians who unfortunately fall into their power, was too strong 
for him to resist. He had therefore turned Mahometan, and 
was in consequence cireiiniciscd; by which means he wars im¬ 
mediately removed from slavery, allowed to marry, and was the 
father of several cbildiftn. At this place he had resided twelve 
years, and o}»tuine(l a livelihood by making gunpowder, which 
was purchased with gieat avidity by the Moors and Arabs, all of 
whom were entirely ignorant of the process used in its manu¬ 
facture. This secret the Frencdiman studiously kept from them, 
and always made the gunpoivdcr alone in a room of his house, 
to whicli no one else had access. It is reported that he is since 
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Steam Engines.—Fulminating Plaiina.o^Leciures^^ 
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STEAM ENGINES IN CORNWALL. 


The average work of thirty-one steam-engines in the month 
of April, according to Messrs. Leans^, Report, was 20,998,138 
pounds lifted one foot high with each bushel of coals. Woolfs 
engine at ^Vheal Var lifted 43,998,178 pounds, and his engine 
at Wheal A))raham 50,908,433 pounds with each bushel. 


FULMINATING PLATINA. 

Mr. Davy, professor of chemistry to the Cork Institution, has 
lately discovered a new combination of platina, which belongs 
to the class of fulminating metallic compounds, and has some 
curious properties. It exj)l()des by a moderate degree of heat; 
the explosion is accompanied by a flash of light; and the pro¬ 
ducts are gases and metallic platina. In ammoniacal gas, at 
tlic common temjierature of the atmosphere, this substance be¬ 
comes ignited ; and in liquid ammonia, gas is^copiously evolved 
from it. When it is touched with alcohol, a slight crackling 
noise is produced, and it burns with a red flame Mr. Davy is 
engaged in the examination of this compound, and will shortly 
make known the results of his investigation. 


LKC/rURE. 

Theatre o/* Anatomy. —Mr. Taunton, F.A.S. Member of tin.* 
Royal College of Surgeons of London, Surgeon to the City and 
Finsl)ury Dispensaries, City of London Truss Society, &e., coni- 
incnced his Lectures on Anatomy, Physiology, Pathology, and 
Surgery, on Saturday May 18, to he coiitiuucd every Tuesday, 
Thursday, and Saturday, at Eiglit o’Clock iu the Evening pit- 
cuely. 

Paiticulars may be had on a])plying to Mr. Taunton, 87, Hat¬ 
ton (liarden. 


Meteorological Ohservatums made in Scotlandy principally at 
lidinburgh, from the \ Atli to the 27}lh of April 18IG. 

April 14.—Fine cold day, with occasional showers of small 
pnow and sleet. Wind from NW. The sea-gulls flew low about 
the rocks below West' Leith. Night bright and clear, 

■^ril 15.—Clouded, and not so cold as yesterday, with more 
rai^ night. 

Clouded early j fair day, with wanedoud, par- 

''‘■7'-;'’ ■ taldfig 




Meteorology. 

cirrocttmulative and flimsy form in transient 
ivind iHteame high at night*. 

^J:^prU'\7 .—Bdng early this morning on the high point of 
ground eallechKing ArthurSeat, I noticed the foimation of 
stackenclouds anmnri me, w»iiile wanecloiids in lietachrnents ap¬ 
peared above, with some turlcloud. During the day large twain- 
clond was formed with cirrous crowns ending in raincloud pouring 
light hail and sleet. Theie is as yet scarcely any appearance of 
spring here; except the flower of the Cjocus vernuiis. 

j4()rU 18.—Obscure and cold, with snow all the afternoon. 
The inhabitants of the city of Edinburgh complain of an unusually 
protracted winter. 

j^pril 10.—Clear morning j fragments of loose staekeneloud 
Hying along in the wind. The lighter modifications in a higlier 
atmosphere, but of confused and indefinite character. 

April 20.—Windy unpleasant day. A fine afternoon. 

April 21. —Fair warm day and cahn, an evident change in 
the atmosphere, abundance of turlcloud of'varicd forms, wane- 
cloud, sondercloud of indefinite character, and staekeneloud in 
small quantity. Obscure horizf)n. Dark blue coloured sea, off 
Leith cosvst. Fine spring evening, vvi^h yellow polestreainer*', 
or northern lights. No leaves on the trees here yet, Wanc- 
clouds by night. 

April 22. —Fine warm morning; various clouds; small rain 

P.M. 

April 23.—Chiefly clouded over, aud cooler, with a bree/e. 
Dark night. 

April 2d.—This morning being out early, I noticed that the 
tups of the hills were covered witli fog, while their bases and the 
town below were clear. This cloud did not appear to be fall- 
cloud, but wanecloud. The latter is often a ground cloud like 
the foriher, and it constitutes the wet as distinguished from the 
dry mists. Cloudy day with small rain, such as is called a Scotch 
mist. 

April 25.—The same sort of mist and rain as y'csterday. 

6, CoHege-Slreet, Ldmburgli, TjIOAIAS FoRSTER. 

April, 36tl), 18 lu. 

* Tlif. season Ims certainly been unusually backward both in Scotland 
and £iiG;land, anef the weather particularly cliunsrcahle. As popular cla- 
luOur deduces an unusual mortality, particularly uF sudden deaths, I am 
induced to request the communication of facts on this subject from your 
medical correspoiuienls in didtirent parts of the country, aud also wish to 
know whether, in districts where it has most prevaile*!, any accurate obser- 
.vatious have been made on any peculiarities of the veather. it. ‘ ' 
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METEOROLOGICAL TABLE, 

JJy Mr* Cary, of the Strarh, 
For May 1816. 
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XtXXXin. Somt^Accoui^ af ihe ManimeHts ofTItAfus 

• ' V, ^ ' 

[Cowtioued froia p, £8^.} 

Of all the portions of the ctiifices of Med}Tiat-Abou, the peri¬ 
style in the midst of which we are is indisputably that which 
strikes most, by its imposing mass and character of grandeur: 
we are convinced that its founders wished to render it indestruc¬ 
tible, and that the Egyptian architects charged with its poii- 
stmction have strained every nerte to make this monument pass 
down to the most distant posteritv. The elegance of its co- 
hnnns cannot, it is true, be boasted of, but they are colossal; they 
are nearly seven feet and a half in diameter, and do not appear 
to be too bulky to carry the enormous stonc-s which form the 
architraves and the roofs. When we w'ish to give an account 
of the sentiment of admiration which we experience at tlie sight 
of this edifice, W’e find that we are particularly led away by the 
grandeur of those lines whicli throughout a long space present 
wo intcrru}}tion, and the perfect execution of which answers to 
the magnificent manner in which tiiey have been conceived. If 
our arcliitects had not already returned to sound principles, they 
would find here a proof that irregular or tormented lines and pro¬ 
jecting bodies can never be in architecture the source of aiiyspecies 
of grandeur and beauty. But what adds much to the effect 
produced by the peristyle are the caryatid pilasters which de¬ 
corate it. “ How', in fact, can we refrain from being sciised W'itli 
a religious and profound rc'...pc’ct at the sight of that council of 
gods united, in some measure, to dictate the laws of wisdom and 
philanthropy w'hich we see every where written on the vvalls of 
the palace ! The Egyptian artists, in throwing these statues 
of tlie gods against pillars which support rich roofs decorated 
witli stars of a golden yellow colour scattered over a blue ground, 
seem to have wished to represent to us the supreme Being under 
the azure vault which he fills with his immensity! How pro¬ 
found must have been the impression produced by the sight of 
this place on the ancient Egyptians, with whom every thing had 
a mystical and religious meaning, if we who are strangers to 
their manners, customs and worship, cannot penetrate without 
emotion into the midst of these galleries, every supporter of 
which is a god 1 How nobly monumental is the simplicity of 
attitudes and the form of the statues, and how greatly does 
tht rigid immoveability add to the imposing aspect of the whole 
' What a superficial examination might induce us to re- 
gam^ infancy of the art, seems on the contrary to be the' 
result of a foreseen and Oalculated perfec^ion.**^ a.-'' 

Vol. 47. No. 218. June 1816.. C c I have 





the ftbove passage, ^ropi the Description'de 
and4 shal^ give otheiii'still, because the mere 
the effects of these mopuments on the observer 
may thxggest iu the imagination of the reader ideas which the 
;aiiil3pie indication of these dead masses could not possibly give. 
The northern part of the palace is almost wholly in ruins; never 
theless we can distinguish several chambers' which appear to 
have been inhabited. 


What is most remarkable in those ruins is the sculpture with 
which the external and internal surfaces of this palace are covered. 
Those outside are historical: they are generally battles or sea- 
fights. In the landjrattles there are several in which the vic¬ 
tory is on the side of the Egyptians. The chief or king always 
appears in a car; he is of a colossal size, and armed with a lance 
and bovv and anwvs. The wheels of his chariot break the enemy’s 
ranks. ■ The Egyptians are partly iu the midst of the fight: 
other columns also come up in succession. This same figure 
of the king reappears several times: sometimes he marches 
slowly and stops, and soinetinies he pushes his coursers into the 
midst of his enemies. In other parts there is a lion hunt de¬ 
scribed. The king in liis car pursues into the thickest part of 
the wood two lions, one of which is just Expiring; the other, 
which still flies, is struck by four arrows. The most remarkable 
of these representations, however, Is the naval combat. It re¬ 
presents an invasion repelled, in which the victory has already 
declared for the^gyptians. The king is placed on the shore; 
Under his feet are enemies biting the dust; there are others be¬ 
fore him ;—he looks sternly at the enemy. Quite close to the 
sliore is the battle of the two fleets. The Egyptian vessels, en¬ 
tirely different from those of the Nile (they may well be called 
long vessels,) have their prows shaped like lions’ heads, those of 
the enemy arc of similar construction. The combat is evidently 
not terminated, l)\it victory will decide for the Egyptians. Some 
of the enemy’s ships arc entangled, others are taken, some are 
sinking. We see in these representations the rudiments of naval 
tactics. The enemy’s s(iuadron is surrounded by that of the 
Egyptians’, and apparently there is no chance of its escaping. 
Ill all these hostile pictures the different nations are carefully 
distinguished from each other by their dress and armour.^ Ju 
the land combats the enemy have always the beard aiid .Jthe 
tunic^ long. In the naval combat they wear sbdrt and light 
habits.: part of them wear a bonnet, like the caps of modern 
soldiers, and surmounted with feathers; others nave leathern 


helmets. , , 

By traits we recognise a southern 
fjprench tiSrtists have taken them for Indian^r TibJs varieby of 

costume 
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costume is also |’4!}igioU8ly -obsemd in the picture. 
the rest of the series^ But the greate* part of the huSIdhi^jil^ 
in ruJhs, these representations are ftt bad 'preservation 5 besides'^ 
there have been no drawings of them yet takeiiit 
^ The sculptures of the interior of the palace are of a difierent 
kind, but they are still analogous. I'hey consist of triumphal 
marches intimately connected with religious ceremonies; not 
only are the processions directed towards the gods, but the gods 
themselves take part in them. The roost curious of these bas- 
reliefs are to be seen on the fine peristyle wliich we have men¬ 
tioned. One of the walls of this part of the palace represents 
the victorious king stopping in his cliariot; we recognise his 
royalty by the serpent on his head. The horses adorned by rich 
coverings are caressed by grooms: the king in a majestic atti¬ 
tude seems to turt: round and desire the prisoners to be brought 
to him. The latter arrive by threes and fours at a time, led by 
' an Egyptian. This march isS represented by the artists in four 
rows raised above each other. The prisoners are enveloped in 
cloaks of a blue and green colour, under which, they have still 
another covering. Tiie Egyjjtians have wdiite vestments with 
red streaks: the (colours have prCvServed all their brilliancv. 
The prisoners are witlnmt arms—tlie hahds are in different atti¬ 
tudes, partly tied over the liead. In front of tlic car of the con- 
queror are the hands aiul parts of generation of those who have 
perished: the ]>risoners brought in arc not mutilated. 

On tlie northern wall of tliis peristyle is rejjijesented a trium¬ 
phal march. The king seated on his throne is carried by eight 
warriors in a rich jialanquin: these warriors are decorated with 
feathers, the emblems of victory. The throne is covered with 
a superb carpet j tlie feet of the coinjueror rest on a cushion : 
he bears in his hand the cross and the keys, the attributes of 
divinity; two geni* placed behind him cover him with their 
wings. The lion, the stag, the ser})Ciit, ami the sphinx, the sym¬ 
bols of his grandeur, are hv his side. The procession is com¬ 
posed of warriors decorated with palms and feathers, and of 
priests who offer up incense. A jiriest with a scroll in his hand 
seems to proclaim the exploits of tlie conqueror. The cavalcade 
proceeds towards the temple of Osiris, whose statue is to be seen. 
Four priests go before the hero to conduct him into the temple, 
where he is to offer his sacrifices. Soon the march is continued: 
t^ie god himself, quitting his sacred residence, accompanies the 
king, and twenty-four priests hear the god under a magnificent 
canopy. Tlie conqueror, who has changed his dothes and head- 
opgps tl)e march. Above him flies the stag, and the sacred 
bulrthe procession. In front of it march seven¬ 
teen priests bcaritig the attributes of the divinity. In general 
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t^faOfirch has become a religious procession: the priests^ and no 
longer the mrTiors, are now the principal personages. Soon 
again the scene changes entirely, and the king perfornfs the 
functions of sacrificing high'priest. It b remarkable that this 
scene seems to relate to agriculture. A priest presents to the 
king a handful of stalks which he cuts with a hook: aftei - 
wards he offers his gifts to the divinit}. We ought to sepeoate 
this scene entirely from the pieceding one, and Represent the 
king protecting the arts of peace, as the former shows him in 
lib military glory. This aenigma would not be one to us with¬ 
out ^oubt if the whole of the sculptures had been preserved. 

One of the lateral halls also contains some curious sculptures: 
they seem to represent the initiation 'of the king into the my¬ 
steries. 

The royal candidate is pmified in the fixst place by some 
piiests. Otliers take him by the hand to introduce him into the 
sanctuary. Here every thing is m}sterious. The priests are 
almost all covered with masks of animals. 

la all these representations the Fiench authors see the ex¬ 
ploits of Sesostris, to whom, in fact, w'e may asciibe this palace. 

At sofiie distance fiopi the palace, to tho north-west, is the 
Tciuple of Medynat-Abou, which fronts the Nile. Tins temple 
has buttiosses w'liich are not finished, and which seem to be of 
an origin postoiior to that of the principal temple. It is almost 
f otirely in ruins ; the distribution of its parts is in conformity 
witli that of the^ther temples. 

To the iioith-wrcst of this temple a plain extends which is 
estieniely curious; it is partly covered with a forest of Mimosat 
and beast name of the field of the Colossi. Not less than 
sc\tntceit 4!folossal figures are counted in it: some are in an erect 
posture, others are only half eiect, and some are completely 
tlirowii diown. Among them is the famous colossus of Mem- 
non, which at smi-iise emitted certain sounds. 

lo the fir^-t place, strangers remark two colossi joined toge- 
lhc‘ 1 , now called the one on the north Thama, and the other Chama 
on tlie south j both of them front the Nile. They are both of 
fiee-stone, are forty-tight feet high without the pedestal,—in 
all sixty. The weight of each when whole b estimated at 
2,612,()0()lbs. The Chama is in one piece; the uppei part of 
the other is composed of five pieces. As all the colossi of the 
Egyptians w^ere monulites, it cannot be doubted that the 
Thama was so Originally. It is this same statue which, from 
the interpretation of the inscriptions which it received inf the 
two first centuries of the Christian era, was regarded^is of 
i Mep^Uou; for the inscriptions say that he who engraved" them 
liad! heard the sound of the colossus. Dodiits, howevCTj^ hare 

beet! 



, of Theles in Egypt* 

been «tarted of tins fact, founded partly on the 
lours of the atone *, partly on a passage of Stra 
is said that in his time the stone was broken in the. middle^ 
which is c<mfirmed by the description of Pausanias. It is added 
also, that it is unknown at what period the colossus must have 
been repaired. All these doubts, however, cannot have much 
weight. The stone is in fact, according to the representation 
of the French authors, a free-stone blackened by the influence 
of the air: and because we are ignorant who repaired the statue, 
we cannot reject the evidence that it has been so lepaired. If 
we might hazard an hypothesis, might we not supjwse th|t tlie 
reign of Septimus Severus, who made so many reparations of 
monuments in Egypt, was the era ? 

Some distance from thence, to the N,\V., we are struck with 
two innnense moles of stones loaded with hieroglyphics j they 
have prol)al)!y served as pedestals for two other colassi. More 
to the northward, beside a triple row of columns wc find-a con¬ 
siderable fragment of a colossus in the Attitude of walking, 
thirty, feet high ;—a little further on the're is the trunk of a 
statue seated, of black granite. To the north arc the remains 
of a column of yellow marble, marching ;—further oir are the 
ruins of tw'o others of red granite, sreated ;—two others .succeed, 
forty feet high each, marching. In general, if it is now proved 
that since the commencement of our era the soil has been raised 
from 1.5 to 20 feet oii this iioint, how many broken or over¬ 
thrown statues may be still concealed under ground ! 

How came this quantity of colossi to be heaped up in this 
apparent disorder? This is the first question wh|j^h occur?. 
The appearance of the place, the ruins of the coluinj|||^attered 
here and there, give reason to suppose that* there im¬ 

mense building formerly there, the w'holc length of which, with 
the pylones, the courts, tlie galleries and apartments, could not 
be less than 1800 feet. It is apparently before the pylones and 
before the entrances of the courts and portico^ that these colossi 
were placed: see this at least in the Palace of Osyinandyaa, 

and others. In general it was not customary in Egypt to place 

• Pococke and Nordc ii differ in opinion respecting the statue of Mem- 
non. Pococke, vol. ii. p. 101, consirlers it to he tlie colo<'S<is which wo 
have described. Nordon, t. ii. p. 128, (edition of M. Laii};les) seeks fyr 
it in a colossus which is to he found in front of the Temple ot'Osymandyas, 
and which is broken in the middle. Count Vcltheim has defended the 
opinion of Norden in his Anti(juurisc/ic Aufsuetze, t. ii. p. (iO; but his rett- 
: 6 (m 9 are not very plausible. 'I'he inscriptions on the colossus of Pococke 
e^rtdep'tly prove that at the period when they were made this colossus^was 
r%s|.raea'in thfU: of Memnon. Is it probable that without, some reftsoii 
the utidition liM been transferred from one statue td anetber? ' opt^ 
nioij oTKorden is supported also by that of M. Langles. ^ 
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lire than Mi'ltilin rtr m front of the building, 
iinxes which h>i:med alleys, it was certainly other- 
'^But wliat confirms ctot opinion is, that Strabo and Pliny 
|l3||ce the colossus of Memnon in an edifice which the former 
cdlls the Memnonium, and which the other calls the Serapeum. 
Nevertheless, if the enormous dimensions which a building must 
have had adorned by such colossi, excite astonishment, it ap¬ 
pears no less extraordinary that such slight remains of it are to 
be found. This new doubt will vanish of itself, if we su]>pose 
that the building was of limestone; and nothing contradicts this 
opinion, for-in fact the materials of those buildings have since 
been used for lime. Their number must have been consider¬ 


able ; the immense excavations in the calcareous rocks prove 
this. There likevvise, remains near this colossus the remains of 
an ancient building constnieted of this stone. 

It is also more to the nortliward that the building is to be 
found which modern travellers, and jiarticularly Norden, ge¬ 
nerally call Memnonium^', but which must he designated the 
Palace and Tomb of Osymaiulyas. 'i'l.e ruins of this building 
are among the most j)ictnrcsque of those of ancient Thebes. 
This palace was built of free-stone. The pvloncs, many of the 
columns and caryatid pillars of this btiildiiig, are still standing, 
while the ruins of so many others are heaped up around in hil¬ 
locks. Here also we enter by a superb gateway into a square 
court, wliich is upwards of 140 feet long by 161 broad. It is 
in ruins, with the exception of two eoliinuis still standing, 
and so encumbered with blocks ofgratiilc as to resemble a quarry 
more than a court. By and by we discover the ruins of a 
formidalde colossus destroyed witli violence, l)ut of which the 
head with a foot and a hand still remain. The fore finger is 
nearly four feet long, the distance from one shoulder to the 
other in a straight line is twenty-one feet. The height of the 
whole could not have been less than iorty-five feet. The pedestal, 
eighteen feet high, is still standing opposite the second gateway. 
The pedestal, like the colossus itself, is of the finest red granite. 
It is near this city also that wc still find the spot from which 
this mass of two millions of pounds has been detached, in order 
to be conveyed to the place which it afterwards occupied, forty- 


* la order to avoid nil confusion ia die topoL’r.nphy of Tliche*!, it mast 
be observed that Nordoa and otlicr travellers call Mennioniain or Palace 
.of Mcnmoii, tliat which with more reason onuht to be called the Palace,of 
..OSymandyas. Pococke falls into another error, in taking tor tl>e 
die Palace of Medynat-Abou. Sir W. Hamilton is also 
. Ifcvertbeless it is between these two buHdmgs thppt'fhe 
be found, to which the .statue of Mannop thonged, 

StpelDQ bhs given the name of ilfmnoMitinii . '• *• 

* five 
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five leagues ofT. The researito made on the 
that this building contained Iehit ^milar colossi, 
granite seems to have been placed besid<^ that just mentioned. 

. sy a second buttress, less elevated than the former, 
into a peristyle which.is also 140 feet long by 160 broad. This 
peristyle was surrounded by galleries formed to the north and 
the south by a double row of columns; on the east by a single 
row of caryatid pillars, and on the west by columns and caryatid 
pillars. The southern part is demolished; but the northern 
part is in sufficient preservation to enable us to judge of the 
whple with some certainty. This peristyle also contains two 
colossi, each about twenty-three feet high. One is entirely of 
black granite; the other has also a black body, but the head 
is of red granite. This head is preserved. It lias a calmne.ss 
full of grace, and that happy physiognomy which more than 
beauty itself has the art of pleasing; the corners of the moutli, 
a little raised towards the eye, express a smile. We cannot 
represent a divinity under traits which can make it more vene¬ 
rated. 

From the peristyle we enter by three doors into a vast apart¬ 
ment, the roof of which is supported by sixty columns in ten 
roAvs, each containing six columns; four of those columns are 
still standing, but dispersed. This hall was divided into three 
compartments. We may conceive an idea of tlie majesty of 
the whole, when we recollect that the columns of the middle 
compartment, greater than the rest, are thirty-five feet high, 
and more than six feet in diameter. Adjoining this hall is a 
second and a third, and in each are eight columns still standing, 
and of the same size. 

Such are the remains of a building which, great as it now 
appears, must have been formerly still more extensive. If it 
excite admiration as a monument of architecture, it is not less re¬ 
markable on account of the sculptures which cover its walls. The 
latter are still partly coveied wiih sacred hieroglyphics, and partly 
historical bas-reliels. The former represent, as usual, divinities, 
and the offerings which are made to them; but the bas-reliefs 
deserve a particular examination. Ibifortunately it is the same 
with them as with the whole building—a small part only re¬ 
mains. 

The first of these bas-reliefs is on the interior surface of the 



first of the two grand buttresses. It is a representation of a 
battle—The infantrv advance, in close column: at the head is 


the chief, of a colossal height, in a chariot. Further off is seen 
the tumult qf t^he battle. The chiefs in their chariots precipitate 
them^ves . o^ the qnemy* Dead, wpiinded, ^ 
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»; » Tivw is seen, into which the fugitives throw them- 
^ilc their countrymen are ready to receive them on the 
o|!f]p^itive bank. On the left side of the buttress a hero is seen 
c|;|^Iossa1 stature seated on a throne elegantly adorned. His 
feet rest on a footstool on which captives are represented. The 
cushions of the scat and of the footstool seem to be precious 
stuffs studded with stars. A procession of twenty-one persons 
in long vestments approach him in a respectful knd suppliant 
posture. Hard by we see chariots and warriors with immense 
bucklers. The army to which they seem to belong has a rear¬ 
guard of infantry and chariots, each carryhig a w'arrior. .The 
baggage is assailed by the enemy, but vigorously defended. The 
walls of the peristyle exhibit representations not less interesting. 
There is a combat there also. It is a hostile invasion repulsed. 
A river traverses the field of battle, forming numerous sinuosities. 
In several places we see the remains of the blue colour W'ith 
which the river was painted. It waters a fort, the object of the 
movements on both banks. The inhabitants of the fort, how'- 
ever, have passed the river. They have beards and long tunics ; 
three are in each chariot. 

TheEgj’ptianSjOn foot or mounted in chariots, are commanded 
by their king and divided into detachments, each having its head 
or chief of a higher stature than the rest. They overwhelm every 
thing which, they meet on their passage, and trample under foot 
the dead and dying. Numbers of the enemy are drowned in 
trying to piuss the river. They are pursued by the victors. 

* On the walls of the great hall is represented an assault, and 
at the same time the taking of a fort, perhaps the continuation 
of the foregoing battle. At the foot of the wall wc see a kind 
of tortoise formed by large bucklers. Behind, and partly under 
this machine, are the warriors, whose feet only are uncovered. 
A ladder is applied; soldiers ascend it. Already is the first of 
the four approaches to the fort gained; the battle continues: 
the besieged throw down stones and burning substances. But 
the issue of the combat is no longer doubtful; and the flag which 
is seen, is perhaps, although pierced with arrows, the signal 
that they wish to surrender. It is to he presumed that the parts 
of the palace which are destroyed, represented the triumph of 
the conqueror: and if this palace be in fact that of Osymandyas, 
described by Diodorus, we shojild have foutul a still more inter- ' 
esting scene,—the supreme tribunal of Egj pt, and the grajid 
judge having the symbol of truth on his breast. 

'"^Thc western district between those grand buildings and the 
tiibyan chain is not without its memuments. We there s^i^fc 
i ^Q^iple of l«is, smaller but curious and well 
rb^.'plilt&ilafly that we remark in all itb lustre tlic play of ^- 
. louring 
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lownng with which the bas-reliefs are adorned# The 
of this building admit of our tahing in the whole 
glance, and of judging with more certsiinty of the 
iluccd by those ornaments, M. Denon takes this occasion ta 
remark, that “ in this case the union of sculpture and painting, 
which might appear strange, presents nothing disgusting at first 
sight. The eye is rather pleased with the sensations which it 
excites/' 

The bas-reliefs refer to religious subjects; the most curious of 
the whole is a judgement of the dead, as it is painted on several 
monuments*. It is very probable that this temple served at 
tlie same time for a burial-place. / 

On proceeding from this monument of the palace of Osy- 
rnandyas northward, we find ourselves in the midst of an alley of 
pedestals which is only interrupted to begin once more. Ri¬ 
gorous inquiries hove proved that this was an alley of sphinxes 
to the number of two hundred, all of colossal sixe, if we may 
judge by the pedestals, which are six feet broad by twelve long. 
7'1'ie breadth of the alley vvas fortv feet,* the distance of tl\e 
Statues seven. What must have been the size of the edifice to 
which this alley led ! We find enormous ruins of buttresvses, 
walls, and stair-cases; but nothing entire. What is also re¬ 
markable is a building which presents the form of a vault, with¬ 
out there being one actually, as the most scnitinous in([uirie5 
have demonstrated; a new proof that arches w’ere entirely un¬ 
known to the Egyptiajis. 

There still reiiiains on this side of the Nile the building north¬ 
west of Thebes, near ifie village of Kurnii, the name of wliicli 
it also bears. The Palace of Kurnu, (Kl Gurnu according to 
Sir W. Hamilton,) although not among the number of the mag¬ 
nificent monuments of this ancient residence, is nevertheless too 
large to entitle us to suppose that it was the rcb'dence of an in¬ 
dividual. This monument is the more remarkable (not being a 
temple), as it seems to offer a medium between the vast palaces 
of the kings and the houses of individuals. We find here neither 
sphinxes, nor obelisks, nor those enormous buttresses, nor a co- 





* In die Tders sur hi Volitique des Peuples dc. VAfriquCy t. ii. p. 655, wc 
find this pnss:i»e : “ VVe see in tin's picture the god Osiris seated, judfiing 
the dead. lie is known by his ordinary attributes, fiefnre him is the 
fiower of the lotus, the symbol of life eternal, and a lion apparently as if 
g.iarding the infernal recions. A small tigure is placed in a large balance 
by two genii with the heads of animals; the one has the head of a dug, the 
symbol of gross sensuality; the other lias the head of a stag, the common 
symbol of purity, religious and moral. The two genii raise their hands to 
rile l)alance,.and seem to make representations to Osiris. Before this »od 
is Uenbes wlth^.head Ibis, with tablets fit bis baud to mark the yirtum 
and vices of the defanck,'^ ■ ^ 

ti, > Vvyv"i‘ 
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seems destined for a f^sidence. If the whole is not 
I, ft nevertheless very large. Aporticp 150 feet long, 
by ten columns, forms the entrance: this is preserved 
almost entire. Tivo door- ways -lead from the porticos into the 
interior of the building. By the middle door-way, which is the 
largest, we enter a vestibule supported by six columns; beyond 
this several doors open from the halls and apartments. The 
door-way of the portico on the left also leads into a hall, beside 
w'hich are several other halls, and further on some smaller apart¬ 
ments. The right side seems to have been arranged in the same 
way, but the whole of it is in ruins. The whole building was 
therefore composed of three parts, independent of each other, 
but united by the grand entrance portico. This palace differe 
from the rest also in so far as it is without those historical or 


religious representations which cover their walls. We must 
conclude, however, that if it has not been the residence of 
kings, it must be at least admitted that it was inhabited by some 
grandee of the empire 

[To lie conritiiit'd.] 


LXXXIV. On the Principles of Security in Sir Humphhy 
Davy’s Lamp. By J. Muukay, Esq. 

To Mr. Tilloch, 

Sir, — In page 319 of the Annals of Philosnpliy, an anonymous 
correspondent attacks the security of Sir II. Davy’s safe-lamp ; 
1. Because the Philosophical Magazine approves} and, 2. Be¬ 
cause the principle on which its safety rests has not hem de¬ 
veloped. You will, sir, no doubt, allow this writer whatever be¬ 
nefit bis objections may claim from the first. I shall endeavour 
to relieve the second ground of his scruples, premising that it 
appears to me unwise and unbecoming to indulge in scepticism 
because the principles of the phfenomenon are veiled from ken. 
In the needle, the polarity is palpable to sense—the cause un¬ 
known. In the case of this curious instrument, has it not un¬ 
dergone the torture of the fire ? ” I lament to see the remarks 
of Dr. Reid Clanny, and the mode he has adopted in intro¬ 
ducing himself to public notice—whatever analogy may obtain 
in the lamp constructed by Stephenson and the ^rst projection 
of Davy, there is no semblance whatever between the lamp of 
Dr. Reid Clanny and the latter. : 

' . . . . > *' '' 

* the beautiful engraving of this building which accompanies 

prese^t^imiqlier, we are indebted to the kindness of Tayl<^,iaF 

It is one of the many clegani plates ivbim ^n^elusH the 
JBbYJPr, now publishing by Mr. Taymt-,^, " ' " 

When 






Sir Bumphry Davy*s Safe»Lamp» 

When a bar of metal, &c. is plunged into flame, there is a 
around the cylinder of about oi«e-sixteenth of an inch 
and it is important to remark that this distance is'mmntained,^ 
however miequal the diameter of the rod may be—a mas^. ser 
reral inches thick, and wire of the most delicate dimensions, 
equally repel the surface of flame. Hence the plexus of wire 
has no reference to the magnilude of the metal employed,in its 
fabrication. There will, therefore, be no danger, in wire of a 
proper thickness, of the meshes being dissolved by the action of 
flame: besides, the lamp will only be subject to the continued 
attack the flame of fire-damp for a few seconds occasionally. 
In an atmosphere which lias reached the maximum, the l^p is 
extinguished ; and where the carbonated liyclrogen mixes only 
in minute proportion, the flame of the lamp is magnified to an 
extent which is insufficient to fill up the cylinder, or approach 
nearly to the interior surface of tlie sides of the wire-gauze. 
Parallel bars, I found, j)revciited the communication of flame 
with e(|ual facility as wire-gauze. The interval must not exceed 
one-eighth of an inch. Here, therefore, is a limit pointed out to 
us:—If the meshes areoue-sixtecuth of an iiu li apart, no danger 
would occur should an accident break down the aUernate one. 
When the bars are crossed by others at right angles, it consti¬ 
tutes a doulle security. The phaenomena described are sup¬ 
ported when the wire is red hot. The phaenomenoii is not mag- 
netiCf for copper, zinc, and silver, ward off the flame as well as 
iron and nickel; nor is it connected with electrics and non- 
clectricSf for bars of glass, &c. serve the purpose as well as rods 
of metal. ,A concave surface of silver attracts flame, but still 
maintains the “ appointed" distance. Is this interval filled up 
with caloric, distinct from the combustion ? We may thrust a 
match into a cone of flame, and it is only buri^t exterior to the 
surface, where its temperature appears to be exalted to ignition. 
Were it simply an envelope of emanating heated agate and 
carbonic acid gas, combustion would be prevented. Flame wull 
not kindle gunpow'der; and, on the contrary, inflammable gases 
are not acted upon by the spark, unless exalted into at least 
incipient flame. This I'emarkable fact merits investigation. 

I made sieves of hair, whale-bone, &c. and found them secure 
as metallic wire. 

The lamp of Sir H. Davy is indeed a present from philo¬ 
sophy to the arts,” and its distinguished author well merits 
the civic crown.” Science never shines with a sublimer lustre 
than when regarding the interests of humanity. 

I am respectfully, sir. 

Your very humble servant, 


Liverpool, 
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XV.,, Borne Account of the 
Ramsgate, By A 


new Hot and Cold Baths at 
Cor rbspokdbnt. 


It has been remarked by intelligent travellers, that of all the 
situations on the coast of Great Britain, frequented for the pur¬ 
pose of sea-bathing, no where are the two great requisites 
of salubrity of climate and picturcsquericss of scenery more 
strikingly united than in the isle of Thanrt. The beautiful 
district of rising ground known by that name,'is the most eastern 
point of land in England, and consists of a solid mass chalk 
shelving into the German Ocean, al)ove the level of which it is 
considerably raised, forming a romantic peninsula, having four- 
fifths of its boundaiA' washed bv the sea. 

In consequence of the immense beds of calcareous matter 
which compose this peninsula, the air is remarkably jnire and 
free from moisture; as an effect of the rapid absorption of hu¬ 
midity by the soil, no stagnant water is to be met with, and the 
rain which falls disaj'.pears so rapidly, that tlie most delicate in¬ 
valid may walk out with perfect safety immediately after tlie 
most copious shower. 

The town of Ramsgate, which stands on the southern side of 
the island, enjoys all these advantages in a very eminent degrgr. 
From being built in a valley formed by an indentation in the 
cliff, somewhat in the manner of an amphitheatre, open to¬ 
wards the sea, it is coiujdctely screened from the cold winds to 
W'hieh the towns on the opposite side are exposed. Its sheltered 
situation promotes that luxuriant vegetation in the town and its 
immediate neighbourhood, which forms a striking contrast to the 
bleak an^ monotonous scenery of other bathing places. 

Notwithstanding the great number of persons, however, who 
annually visit Ramsgate fur bathing and recreation, in conse¬ 
quence of its excellent beach and various other attractions, no 
establishment on a scale adequate to the rising importance 6f 
the place, has been hitherto formed for hot sea-water bathing. A 
building, from the designs of Mr. Meiklcham, lias therefore been 
lately erected at Ramsgate for warm sea-water bathing, which, 
from the scientific nature of its construction and arrangement, 
promises to be one of the greatest acquisitions to the public, 
since the introduction of the warm baths into England. 

The new baths are situated on the west cliff at Ramsgate, 
and at an elevation of one hundred and ten feet above the level 
c^'tlie sea: they range with the other buildings of the Paragon,, 
haying the space between the front and the cliff laid out as>.a 
(Plate III.),,,. ^ 

tunnePbas been excavMed |.u tbje V<i>t^rTunRiYig 

at 
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at the level of low water under the building, to a distance of oiili' 
Iruudred and eighty feet, until it joins with a vertical tunnel from 
the top. The tide ebbs and flows in this horizontal tunnel; and 
the pumps in the vertical one, are so placed as always to get 
their supply at high w’ater. In order to have the sujjply as free 
from vegetable impurities as possible, a wooden trunk has been 
carried from the entrance of the tunnel to a distance of one hun-* 
dred and five feet into the sea; having gratings at small di¬ 
stances to intercept the weed, which might be driven into the 
pumps by the violence of the tide. This tunnel has a sluice at 
its upper extremity for the purpose of clearing out the sand 
which may subside at the bottom by means of a back current. 

The pumps are worked by horses; and the water after being 
raised liO feet, flows into a lorge reservoir, from which it is 
convoyed through pipes into the boilers and otlier parts of the 
building. 

The i)ui!ding which contains the batlis is 120 feet long and 
34 feet deep, fronting the sea. This building is divided into 
three parts, viz. a circular centre, with the’ biaths and dressing- 
rooms in each whig; the front is finished with handsome stone 
ornaments. Two flights of stops ctniduct into the saloon fi¬ 
nished with pilasters at equal distances on its circumforcnce, and 
is furnished with the daily papers, reviews, and other periodical 
publications for the accommodation of those who use the baths, 
and the floor is five feet above the level of the promenade for the 
advantage of a more extended prospect, and surmounted witli 
an elegant ornamented dome-cciling. The semicircumference 
of this room is open towards the sea; and a person seated in 
the centre of it commands one of the most extensive ai^l varied 
prospects in the world. The country from Pegwell to Canter¬ 
bury,—the bay itself in its vvliole swecj); point of Dover; the 
shipping in the Downs; the coast of France from Dunkirk to 
Boulogne; and in the afternoon when the clifls are illuminated 
by the setting sun, every indentation of the cf)ast is clearly dis- 
cernible to the naked eye, appearing but a few miles distant; 
immediately under the windows, the shipping in Ramsgate har¬ 
bour, and its celebrated pier stretching into the bay. In the 
evening the glimmering of the several light-houses in the distance, 
the lamps of the vessels passing through the channel, the bright 
light on the pier-head illuminating the foreground, form altogether 
one of the most enchanting scenes we have ever witnessed. 

The baths, which are formed of white marble, are each placed 
in a room, lighted and ventilated from the ceiling, and commu¬ 
nicating with their separate dressing-rooms. They are in length, 
wldtfr and depih, of the dunensions of the edebrated wastn ba^a 
et'^mples. ^vtlkh are^kfge os to allo^davalidB’using thd friev 
" tion 
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id tio so conveniently, without expasing any part of 
iiiji bddy Above the surface of the water. Pipes from the reser- 
boilers, conduct hot and cold water into each, and 
another communicating with the drains allows it to run off after 
lieing used in a bath. The unsightly a[)paratus of pipes and 
cocks are here kept entirely out of view, and the whole apart¬ 
ment has quite the air of an ancient Roman bath. The dressing- 
rooms attached to each bath are of a very ample size, having a 
sea prospect, and they are fitted up with every thing that can 
administer to the condbrt and pleasure of the bather. 

The shower baths arc constructed to have a supply either of 
cold or hot water, and the dressing-rooms which are attaciied to 
them, are furnisliod in the same manner as the others. 

■ Vapour bathH are aho included in these establishments, and 
we understand modelled after those recosnmended and invented 
by the honourable Mr. Cochrane. From the several contri¬ 
vances for increasing or dccreasng the temperature of the .va¬ 
pour, it can be apjilicd generally to the wiiole body, or topically 
to any particular part of it, w'th the greatest certainty and pre¬ 
cision. JSJedicnlcd vapi/ur can he gener<ife«l and applied with 
the same apparatus, and heated air can be introduced into this 
apartment to act as a Russian sweating hath, with the oppor¬ 
tunity of using at the same time the cold or the hoi shower- 
baths. _ 


This establishment, however, luis another claim towards being 
unique in kind. Steam has been applied to heating buildings 
for the purposes of manufactures, but this is the first successful 
attempt at employing it in a nianncr coinhining the greatest 
elegancy with the greatest convenience and certainty. The 
steam is generated in a boiler on the outside of the building, from 
which it is conducted under the floors by pij)es into an elegant 
vase placed in each dressing-room, standing in a niche made in 
the situation commonly occupied by the fire-place. In some 
of the coldest days in February, the temperature of the whole 
building was as high as 6 j°, and had all the delightful warmth 
of a day in summer. From the various contrivances for admitting 
the steam, or stopping it off from any particular part of the 
building, and directing it to any other particular apartment or 
series of apartments, the temperature can be raised at pleasuiv. 
In an e.stablishinent of this kind this mode of heating is a grfeat, 
improvement; the time required to trim the firesj* and in keeping' 
tlie apartments free from dust, if that is possible in an open fire^ 
pk^c, is saved to the attendants; and the invalids exp^riewee 
'^tpeirof that unpleasant feeling occasioned by the opeffting apd 
doors when dressing -or undressing; ^and 
fKf loudly complained of, the temperature 

apartment 



Ori'Tndigogene* '4i»? 

* ♦(*" 

apartment and the currents of cold air from the chimney ‘ 
on the !<urfa(;e of the body, and in the cases of rheumatism, more 
particularly, defeating the object for which the warm-bath was 
prescribed. 

When walking over the building, we had an opportunity of 
examining a model of a chemical apparatus for producing chalg- 
heate watery by Galvanic action; but as we were informed, con¬ 
siderable improvements were making on the larger apparatus, 
we will take an early opportunity of laying a description of it 
before our readers. 

The last and not the least improvement in this establishment 
is the very moderate sum which is intended to be charged for each 
bath. Those who have been accustomed to frequent Brighton 
for cheapness, will now lierc be agreeably surprised at finding 
infinitely superior accommodation for the same money* 

LXXXVI. On Indigogene. By J. Murray, Esq. 

To Mr, Tilloch. ' 

Sm, — I nut; to submit some remarks on the substance called 
by Brugnatelli indigogene. 

It is obtained from indigo, a substance one of the products of 
the Indignfera and Isaiisy and the varied species of which are 
natives of the East Indies, Cape of Good Hope, and Tipw Hol¬ 
land. The extract from the letter of M. Van Mons oi Brussels, 
in the Philosophical Magazine, first culled my attention tow’ards 
this curious body. ^ 

If indigo ill the form of powder be projected on a red hot 
iron, a vapour of a blueish colour arises, and a red shade passes 
over the surface of the iron. This vapour exhales a peculiar 
odour somew'hat resembling burnt malt; and when condensed, 
tlie indigogene is evolved under the form of fine needlelike cry¬ 
stals of a copper colour and lustre: viewed through a lens, some¬ 
times arborescent groujis a})peur. The mode which 1 adopt for 
procuring the indigogene is as follows: 

A small glass capsule (a w'atch glass will suit) containing the 
powdered indigo is set in one of the sliding rings of the stand 
.usually accompanying an Argaiid’s lamp. A flat piece of glass is 
placed on the capsule, and it is then submitted to the action of 
heat. Water is first given off, then succeeds a reddish vapour, 

^ which attaches to the flat piece of glass (from which it is diffi¬ 
cultly removed by spirits of turpentine); and ultimately, after the 
h^t has beej^ coiiaiderahly increased, the »ibatanee in questiiim 
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j» sich tor^ervftde the surface of the indigo (which becomes a 
It^may be detached by means of a delicate spatula. The 
ftt hfst is unpleasant, but it becomes more mild and some¬ 
what like that of sweet wort; or it may be obtained by heating 
indigo on a metallic plate. 1 have seen similar crystals on 
the sides of the indigo vat, from whence it seemed to have su¬ 
blimed. 

I find that indlgogene is readily soluble in sulphuric acid and 
also in nitric acid, communicating to each a green colour. It is 
not soluble in muriatic acid^ lior in a solution of boiling- cpastic 
potassa, n(»r in ammonia. ' 

It i-s soluble in olive oil, even when cold, and in naphtha and 
cajeput oil with the assistance of heat. Ammonia added to the 
solution in oil of olives docs not materially evolve the substance, 
but from na})htha and cg-jeput oil it is disengaged unaltered. 

Indigogene is soluble in hot alcohol and sulphuric ether. It 
is instantly dissolved by an alcoholic solution of camphor being 
increased by heat, but is not so soluble in soap dissolved by spi¬ 
rit, communicating to these a blue tinge. 

Indigogene when projected on melted nitrate of potassa de¬ 
tonates, juid slightly explodes when mixed with oxymuiiutc 
putassa on the contact of sulphuric acid. 

Indigogene docs not combine with mercury by simple triturc, 
but forms an amalgam aided by heat. Before the blowpipe 
when in a platina spoon it scintillates and inilaines, a violet va¬ 
pour evolves, and a blue sliade crowns the surface of platina.— 
1 ^ percussion with oxymuriate potassa it fulminates with flame. 
Tne effects of various reagents mii) form the subject of a future 
paper. 

- I am, &c. 

Liverpool, June fl, 1J51C. ,, J. MuRRAV. 


LXXXVil. On the State nf ike Manufacture of Su^ar in France, 
By M. le Comte Chaptal. 


[Concluded from p. 330.] 

HE boiler into which the- cleared juice falls should be about 
eight feet long, five and a half wide, and tNventy-two inches ^p. 
As soon as the bottom of this boiler is covered with the Ifipfid, 
the fire is lighted, and the heat raised to ebullition fbs 

possible. The instant the liquor begins to boil, sulpburfi; »add, 
‘Sbbited -witb twenty parts of water, is poured into it, hr the 

tioniim a tenth part of the lime employed: the wbdl^ mist 
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be well stirred, that it may be completely niixed. In d«'dii‘^td ' 
ascertain that there is no excess of lime or of acid in the liquor, 
it may- be tried uj>on paper coloured with turnsole or curcuma. 
It is best to siitfcr the excess of lime to remain, and to employ 
no more of the acid, the moment that it gives to the cyrcuina 
paper a tint of a pale brick or dee[> white wine colour. After 
this operation, three per cent, of animal charcoal, well pounded 
to an impalpable powder, is mixed with the liquor, and imme¬ 
diately afterwards is added half of the charcoal that was used the 
evening before. 

It has been observed tha^t charcoal which comes from the pre¬ 
paration of Prussian blue produces a better effect than that which 
proceeds from the distillation of animal matters in the manu¬ 
factories of sal-ammoniac, which seems to retain the state of ex¬ 
treme division that is efieeted by the calcination; for it is ascer¬ 
tained that animal charcoal produces a greater effect in propor¬ 
tion as it is more attenuated and divided by pouiuling. M. Fi- 
guier of Montpellier was the first who discovered the superiority 
of animal charcoal to that of wood for docoloratiiig liquids; and 
M. Uerosne’s application of it to the syrup of beet-root is so 
much tlie happier, as this charcoal, besides its proy)crty of de- 
colorating, destroys the bad effects of the lime, and gives greater 
facility to the boiling. 

After the last addition of charcoal the liquid is evaporated 
till it has acquired the consisteiice of from 18 to 20 degrees; it 
is then made to run into a smaller and deeper boiler, and is left 
at rest till the next day, when the boiling of the syrup is ef¬ 
fected. 


The Boiling and Erfningt, 

The o{)eratioii of boiling the syrup is the most delicate of 
any; but it has been rendered extremely easy by the improve- 
luents that have taken place in the preparatory operations, es¬ 
pecially since the use of animal charcoal has been introduced. 
Many manufacturers have faile»l in boiling the syrup ; and that 
W'hich should be attributed to a bad uuuiipiilalion, has generally 
been supposed to be owing sometimes to the non-existence of 
sugar in the beet, ami sometimes to the almost in.surmoimlable 
difficulty of extracting it. Now, tl-is operation is become so 
easy that scum rises ; it never hnrns dining the boiling, and re¬ 
quires very little more care on the part of .the workman who 
conducts it. 

Previous to the boiling^ the concentrated juice made the even¬ 
ing before, and which retains some degree of heat, is fil¬ 
tered through a coarse of woollen cloth; it is then pcaired 
into 'a. round boiler, t^ ^t in ttidineter and eighteen itiches. 
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^deep, till It i$ one-third full, and is then heated to ebullition, 
tyhich i»» kept up to the end of the operation. If it chance to 
bhrn, it is perceived by puff« of white tinoke, which come from 
the bottom of the boiler, and burst tlirongh the surface of the 
liquid, spreading a pungent smell; the^lire must be slackened, 
the liquor stirred, and the operation more carefully attended to. 
This accident was common three 3 cars ago, but I)y following the 
aforesaid process it is now become very rare. If the boiling 
mass swells, rises, and froths, it may be moderated by putting 
into it a small piece of butter, or by slackening the hre. Tlie 
means of judging that the operation is going on well are, first, 
when it boils dry and with noise; secondly, when the syrup de¬ 
taches itself from the skimincr'witlmut drawing into threads, and 
without adhesion; third!), when on striking the boiling mass with 
the back of the skimmer, the blow sounds dry, as if it struck upon 
silk ; fourthly, when it produces very little skim ; fifthl)’, w'heii 
Oil taking up some of the fi oth or the bubbles out of the boil 
w'ith the skimmer, the bubbles disappear directly and resolve into 
liquid: this latter character distinguishes the bubbles of the boil 
from those of the scum; lastly, we may he satisfied that the 
operation has proceeded w’ell, if no traces of black can be per¬ 
ceived at the bottom of the boiler, and the surface appears 
clean. 

The time proper to terminate fhe boiling of the synip may he 
known hy the following indications: first, by dipping the skim¬ 
mer into the s)'rup, and on taking it out again pass the thumb 
rapidly over the edge, in order to take up a little of the syrup; 
work this drop of syrup between the fore finger and thumb, 
till it has acquired the temperature of the skin; then sc})arate 
the finger and thumb rapidly: when it does not draw into a 
thread'between the fingers the operation is far firoin being con¬ 
cluded ; when it begins to form a thread the ||jeration is far 
advanced, and then the experiment must be frequently repeated. 
The boiling must be discontinued the moment that the thread 
breaks dry; in this case the upper part of the broken thread 
shrinks towards the fore finger, forming a screw, and is never 
entirely lost in the mass that adheres to the finger. As soon 
as it is ascertained by this iaL that the operation of boiling the 
syrup is completed, the fire is smothered, and a few mimites af¬ 
terwards it is poured into the cooler, taking care to pour it high, 
that it may be mixed with air, for it is observed that this facili¬ 
tates the cr)'staltizatiou. 

Into the vessel called the cooler is poured the whole of the 
successive products obtained by the difierent boilings completed 
in one day. 

^ ‘ In the evemng, when the whole is thus collected in the coder, 

’ ' 'the 



9 

of Sugar in Prance. 41S 

the forms which are denominated haslardes are filled; the Cry- * 
s»tallization of tlie sugar immediately begins, and is almost always 
complete the next day j so that in 24 or 48 hours efter it is put 
into the forms, thes“ forms may, without inconvenience, be 
placed upon the pots for* the melasses to lun out. 

A good crystallization is obtained when the surface is dry, the 
paste well grained and not syrupy, and when the surface of the 
base of the loaf of sugar cracks and is depressed towards the 
middle, which is known under the technical name of fountain. 

I pass over several minor particulars of the ptoce^s, which 
would be superfluous, as they are well known to all persons who 
are at all acquainted w'ith the subject; observing, tliat in order 
that none of the juice may be lost, the scum, the residuum pn 
the filters, and the settlings of the boilers, arc ail put into a 
lo\er press, to squeeze out what remains in them. It is very 
impoitant that the juice be operated upon as soon as possible 
after it is extracted; for, if suffered to remain several hours, 
especially when unconcentrated, it undergoes alterations which 
injine the sugar, render its extraction more difficult, and consi- 
dciably diminish the quantity. 

I shall not dwell long on the process of refining, which is well 
known and understood; I shall only relate the improvements 
made in it by those who have been employed in extracting sugar 
from beet. M. de Rosne was the first who proposed to refine 
w itli alcohol, which is a very expeditious method, and the better 
adapted for the beet-root sugars, as it renders unnecessary a 
number of utensils which are reejuisite in the old method. To 
refine with alcohol, the operation must be commenced imme¬ 
diately as the melasses begins to run; for if any time is allowed 
for the sugar to dry, the melasses which moistens the crystals 
thickens, and (iirnis a very hard coat upon the surface of the 
sugar, which tne alcohol detaches with great difficulty: accord¬ 
ingly, the moment that the melasses begins to run, the surface 
of the sugar-loaf contained in the form is to be scraped, and a 
litre of alcohol at IlG degrees of commerce poured by degrees 
over the whole surface, the little orifice of the form being stojiped; 
the base of the fot m is then carefully covered to prevent the 
evaporation of the alcohol. In two hours the orifice of the form 
is opened, and the alcohol runs into the pot, charged with a 
great proportion of the colouring piineiple; the operation may 
be repeated with half the quantity of ficsh alcohol, and the su¬ 
gar is then equal in wh’teness to tlie clayed or fine powder sugar. 
The sugar is then melted and put into the boiler \v*th blillock^s 
blood. The operation is terminated by either claying or alcoho- 
lism| it a|j;ain; but it has been observed, that the last-mentioned 
prqjjgtt gives the sugsir a more heavy look than the othefr, and 

D d 2 render 
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' renders it a little more frialile; for this reason I use alcohol for 
^ the first operation, and claying for the second. The alooholised 
■^loaves retain the smell of it for some time, which, however, goes 
f off by placing them for a short time in a stove, or even on sim- 
f»le ex|)osure to the open air. It is necessary to employ alcohol 
concentrated to 36 degrees: when it is weaker it dissolves a 
pc^tion of sugar. It is not entirely lost, for by distillation it 
may be freed from the melasses, and employed again as before. 
Another method of refining has been proposed, which does not 
appear to me to possess the advantages of the new one just de¬ 
scribed, or even of the old one: it consists in dissolving 100 
parts of raw sugar, and treating it with ten per cent, of charcoal 
and ten whites of eggs. When the loaf is in the form, they 
cause one and a half per cent, of white syrup to run through. 

Account of the Expenses and Product of a Manufactory of 

Sugar from Beet. 

The process I have described appears to me to be the most 
certain, ccconomical, and simple of any that have come within 
iny knowledge: and if the price of the sugar produced from it 
is greater than the sugar of commerce brought from the new 
world, it is still a new fact in science, and an object of curiosity 
to society. We shall now give %n exact statement of expenses 
and receipts, in order that every one may be able to judge of the 
importance of this new branch of industry'. 

The expenses are comprised in the price of the beet, the ma¬ 
nual labcftir for the extraction of the sugar, the interest of the 
sums spent in forming the establishment, the maintenance of the 
machines, the purchase of fuel, animal charcoal, and other less 
considerable articles. Beet-root is usually sold at ten francs 
per thousand weight; at this price the cultiva|j|r has hitherto 
met with a reasonable profit, especially when it rs raised in suit¬ 
able soil. By supposing it to be raised in land of a middling 
quality, but yet good enough to produce corn, we may calculate 
that an acre of ground will produce a crop of beet at the fol¬ 
lowing expense; 


. Francs. 

1. Rent of an acre .' • , 20 

2. Two deep plougliings.24 

3. Two weedings . 20 

4. Purchase of seed.. 3 

r>. Weeding and harrowing ». .. 22 

6. Gathering and carriage.. • • .. 40 

7. Manure.. ... •• 50 

5. Taxes .. .... ... 5 


Total ,.184 
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We have in this statement charged the whole expense to the 
beet-rooty although we have before said that the land appro¬ 
priated to it was sown with corn towards the 15th of October, 
after the beet was gathered; and we may therefore charge to 
the corn the exjiense of the two ploiighings, of the rent, of the 
taxes, and the manure; it is consequently evident that the 
amount may be reduced one-third. 

We generally estimate the mean product of an acre of beet at 
20 thousand weight, which fixes the price for the cultivator at 
9 fir. 20 c.; but as the cleansing diminishes the beet as much as 
one-tenth, the 20 thmwand weight are reduced to 18, when they 
come to be operated upon: we shall therefore reckon the price 
at 10 fr. per thousand to the manufacturer, always supposing 
that he grows his own beet. 

To ascertain the other expenses, we will suppose that 10 thou¬ 
sand weight of beet-roots are operated upon cveiy day. 

rnnes. 

1. Ten thousand weight of beet-ioots 100 


2. Two horses and a man .. . .. 9 

3. Five women to the graters .. .. 3 

4. Four men to the presses .. .. fi 

5. Two men to the boileis .. .. 3 

6. Animal charcoal.10 

7. Acid, lime, and bullock’s blood ., 2 

8. Loss of alcohol used in the refining 4 

9. Fuel .12 

Total.149 


As we suppose the manufactory to be at work only four months 
in the year, it is proper to assess upon these four months ex¬ 
penses of ant^ier nature, such as the inteicst of the money, the 
repair of the*itcnsils, the salary of the superintending refiner, 
&c. Thus supposing the establishment to cost 30,000 fr. which 
is the maximum for a consumption of 10 thousand weight of 
beet per day; 

Franc?, 

The interest of the money for 120 days amounts to 10 
The repair of the utensils and building .. ., 10 

Salary to the refiner and his man .. ,. .. 20 

Petty expenses •, .. .. 5 

Charges as above.149 

Total .. ., .. .. 200 . 

The expense of each day, therefore, employed in the con¬ 
sumption of 10 thousand weight of beet-root is 200 francs. 

Tiic produce of this 10 thousand is composed of three distinct 
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sugar, the residuum or marc of the beet, and the 
melasses. In general the beet furnishes from three to four per 
amt, of raw sugar, and sometimes even from four to five. TIk 
quantity varies according to the state of the weather and the 
mcpertiiess of those who work in the establishment. Supposing 
only three per cent, is extracted, the 10 thousand weight of 
beet will then produce 300 lbs. of raw sugar, which, reckoning 
the daily expense of 200 francs, brings the price of the raw sugar 
to about 13 sous, or 65 centimes per pound. Besides the pro¬ 
duce of the sugar, there is another which deserves consideration; 
this is the cuttings and the residuum of the beet after the juice 
is expressed from it. The cuttings, as we have I)efore observed, 
compose nearly a tenth part ^ the weight of the beet; they 
consist of the tops, the ladiclcs, and the earth that adheres to 
them. On a thousand w’eight of cuttings, off 10 thousand of 
beet, there is at least a good half which is excellent food for 
pigs, who are very fond of it. The residuum or mate is a still 
more important article: supposing 70 per cent, of juice to be 
extracted, the 10 thousand weight daily consumed iurnishes 
1500 kilogrammes, or about 30 quintals, of marc, which is a very 
valuable food for horned cattle. This food, which is nearly dry, 
has none of the inconveniences of herbs or aqueous roots, or of 
dry fodder; it produces no putrefaction like the first, and does 
not heat them, or occasion obstructions, like the latter; it con¬ 
tains almost all the nutritive principles of the beet, being de¬ 
prived of only about 60 per cent, of water, three of sugar, and 
a little extract and gelatine; oxen, cows, and poultry arc very 
fond of it, and it fattens them better than any other food; sheep 
and milch cows that are fed with it give much more milk, and of 
an excellent quality. Thus an estahlishinent of the magnitude 
of the one I am speaking of, may fatten annually from 50 to 60 
oxen, or from four to five hundred sheep, with *the residuum 
only. 

The mehsses is a third product not to be overlooked; a thou¬ 
sand weight of beet will produce nearly 240 pounds, which may 
be sold at the rate of ten or fifteen francs the quintal, or the 
fifty kilogrammes; or it may be retained to be fermented and di¬ 
stilled in order to extract the alcohol. When the mclasses is kept 
for distillation, it is diluted with water till the liquor marks fVoni 
seven to nine degrees; it is then carefully mixed with yeast, or 
the leaven of barley paste^ tempered with warm water, in the 
proportion of two pounds of tlie first-mentioned to ten quintals 
of liquid, and six pounds of the last-mentioned. The vessels 
that contain the fermenting liquor should be placed in a stove, 
^here the heat is constantly from sixteen to eighteen degrees of 
the'centigrade thermometer; the fermentation soon appears, 
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and is terminated in a few days. The distilladoA^^MH be 
eii^ted in the improved alembic Adam and Bernard, then 
the alcohol has no bad taste, and it can be obtmned to any de¬ 
sired degree by a single distillation. This alcohol has the pe¬ 
culiarity of being iiifitiitely more pungent than any other at the * 
same degree of concentration. One hundred litres of melasses 
give nearly 33 litres of alcohol at 22 degrees. Before the re¬ 
siduum is given to the cattle it may be fermented by diluting it 
with a sufficient quantity of water, and distilling it afterwards ; 
by this means about four per cent, of alcohol may be extracted 
from it; but this operation lequires a degree of manipulation 
that induced me to abandon it; nevertheless, it gave rise to an 
observation that may be useful to be known to persons engaged 
in the same object. 1 had conceived the idea of passing water 
over the residuum, and using it afterwards to temper the me¬ 
lasses; this lixiviated water marked fioin two to four degrees; I 
proceeded afterwards to the fermentation in the usual manner; 
the fermentation proceeded with facility; when it had terminated 
I submitted the liquor to distillation, and was surprised to find 
that it yielded less alcohol, and that towards tl.e end of the ope¬ 
ration the liquor expanded or swelled, and passed from the boiler 
into the Avorm. 1 was soon convinced tliat the melasses had 
not participated in the fermentation, that it had remained un¬ 
disturbed, and that only the lixivium of the residuum had fer¬ 
mented. This experiment, several times repealed, afforded al¬ 
ways the same results: it appears that the melasses mixes with¬ 
out combining with the water of the lixivium, which ferments first, 
and *>tops the motion of the melasses. The ashes of the marc 
or dregs will furnish nearly one per cent, of potash. 

General Remarks, 

Wc see by the above details, that France is able to manufac¬ 
ture, at a low price, ns mud) sugar as is necessniy for home 
consumption. But there are still two or three questions neces¬ 
sary to be examined, in order that nothing may be left undone 
ill a matter of so much importance. 

1st, Whether the sugar made from beet-root is of the same 
nature with that of the cane ? 

2d. What advantages may be derived to agriculture from 
establishments for the extraction of sugar from beet-root ? 

3d. Whether it is the interest of France to manufacture this 
sugar ? 

4th, From what reason have most of the establishments 
erected for this purpose been given up ? 

In regard to the first question; whither the sugar ma^ fram 
beet U of the same nature with that of the cane, 1 shall observe, 

Dd4 that 
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at this time acquainted with Uiree distinct kinds of 
sugar, all susceptible of yielding alcohol by fermentation, but 
each diifering in particular properties: one is uniformly in a li- 
qtiid state, another is always a powder incapable of crystalliza- 
tibh, and the third is compiled of very regular crystals. The 
first kind, or liquid sugar, exists mostly in vegetables and fruit 3 
it constitutes the syrup when the juice is properly concentrated 
by evaporation. 

The second sort is firm and dry, but without being susceptible 
of crystallization: the sugar of the grape is of this species, as 
well as that of honey, and that which is produced from the adul¬ 
teration of starch by sulphuric acid. 

The third kind is susceptible of crystallization ; and the cry¬ 
stals take the form of a tctraedral prism, terminated by a diedral 
summit. This species is found in the sugar-cane, the bect-root^i 
in the sugal-maple, the chesnut, &c. This sort is the most 
esteemed and the most sought for, because it has the plea¬ 
santest taste, is sweetest in pro])ortion to the w’eight, is the 
most easily used, aiid'is the most agreeable to the sight. 

There is now not the least doubt among enliglitencd men as 
to the perfect identity of the different sugars that cons'titute the 
third sort; and when the sugars arc brought, by the process of 
refilling, to the same degree of whiteness and purity, the most 
experienced can detect no difference in them. 

Undoubtedly, when in the first attempts of the inamifacture 
the sugar produced from bcct-root was frccjuently scut into the 
market burnt, ill prepared, and badly refined, the consumer had 
reason to reject it, and found it very different from the sugar of 
Hamburgh or Orleans; but even then the well-informed ranked 
it in the same species, and attributed tlie difference to the im¬ 
perfections of an Infant ))rocess, rather than to llie nature of the 
principles. Long since our celebrated colleague, M. Haiiy, 
had proved that the form of tlie crystals was the same; se¬ 
veral establishments had cxiubited results analogous to those of 
the colonies; and it was natural to conclude that the same per¬ 
fection would be gradually attained by all. We know that at 
all times woollen cloths have been manufaetuicd of the same 
materials, and that yet the cloths of the tenth century,were by 
110 means comparable with those of the eighteenth :—wc know 
that every art has its period of infancy, but that in the present 
age this infancy is of shorter duration, by reason of the progress 
of knowledge. 

That which was predicted has taken place; and in less than 
two years the inaimfaeturc is wonderfully improved; it is sim¬ 
plified to that degree thff^ it is now confided to the workmen, 
and there are few operations that afford more certain and uni- 
‘ / > form 
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iinlforn) rasults: thus the product of the beet-root establishmeuts 
is circulated in commerce without opposition, and the consumer 
gives the same price for it as for that of the cane of the same 
quality. It has been said that this sugar is lighter than the 
cane sugar, and consequently that the same quantity in bulk 
does not sweeten so mtich: trifling as this accusation is, I efin- 
not admit it; I employ the same forms as those used at Or¬ 
leans, and each furnishes a loaf exactly of the same weight as in 
the refineries of Orleans. 

For three years I have used at my own table no other sugar 
than that of my own manufactory; and my friends, who had no 
suspicion of it, have seldom failed to compliment me on tlic 
beauty and good quality of this sugar. 

I have already observed, that the sugar refined by alcohol ex¬ 
hales, for some time, a disagreeable smell ; so tliat if it is sent 
to market immediately the consumer will reasonably complain of 
it; but this is no defect in the sugar, it is the fault of the pro¬ 
prietor, w'ho should not offer it for sale before the smell of the 
alcohol is gone off. Thus I have shown that the sugar of beet¬ 
root and that of the cane are strictly of the same nature, and 
that no difference can be found in them. 

As to the second question, whsiher agrietdiure can derive any 
advantage from the esiahUshmejUs for extracting sugar from 
leetf I reply, that agriculture must unavoidably derive great ad¬ 
vantage from them, for whatever tends to vary the crops, and 
augment their number, is beneficial to it: in this view therefore 
the culture of the beet-root is advantageous; for besides affording 
an intermediate crop, it doubles the product of the funds, and 
does not cause the loss of a single grain of corn. The cultiva¬ 
tion of the beet-root also renders the soil more light, and clears 
it of weeds. 7’he manufacture of the sugar is not less useful 
than the cultivation of the plant. First, the residuum or marc 
of the beet affords food for the homed cattle and pigs of a large 
farm for four winter months, November, December, January and 
February. Supposing France contains two hundred manufac¬ 
tories, each working upon ten tlionsand weight of beet-root daily, 
the marc or residue from them will fatten from ten to twelve thou¬ 
sand oxen, and from two to three thousand pigs. Secondly, these 
manufactories have the advantage of employing the horses and 
men of a farm during the dead season, and of giving work to 
others, who during these four months would otherwise be con¬ 
demned to idleness. Independent of the men employed in the 
cultivation of the plant, the cutting and the extraction of the, 
sugar may employ from five to six thousand pervsons during the 
winter, supposing two hundred establishments to be at work. 

To 
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To tlic third question, whether it h the mteresi ej ¥rmce to 
m'ultiply these manufactories, I may answer, that France can 
liane so otlier interest than that of her inhabitaiHs \ eonse- 
qoentiy, whatever augments the mass of4ahour, or multiplies tlie 
productions of the earth and of industry, and enriches the agri* 
cnlturist, must merit protection on the part of the government. 
In this place, the great consideration ^ the colonies presents 
itself, and 1 do not pretend to resolve a question of such high 
importance; I shall confine myself on this subject to the state* 
inentof a few remarks, whicli I submit to the wisdom of govern¬ 
ment, and to men more competent to decide than myself. I 
shall not say,' with some writers, that the colonial system does 
not interest the nation, under the pretext that the colonies 
bring nothing into the public treasury, that they require the sup¬ 
port of a very expensive marine, &c. I know that the colonies 
open a market for the products of our industry and of our soil, 
that they supply our manufactories with raw materials, and that 
they give great activity to commerce. Under all these relations, 
the colonics have hitherto been one of the principal sources of 
public prosperity; but if all these advantages can be obtained 
in the bosom of France itself, if the indigenous fabrication of 
sugar and indigo can replace the sugar and indigo of the new 
world, at the same price and of the same quality; if this new 
branch of industry augments the mass of labour among ourselves, 
and enriches our agriculture, without depriving us of any of its 
products; it is evident that there remain against the colonies, 
witlmut compensation fur any superior interests, the annual ex¬ 
pense which they occasion, and the numberless chances of war, 
which all at once sacrifice our fortunes, and force us to priva¬ 
tions, when a formidable marine is umible to obtain doininioii, 
OF at least equality, upon the seas. These reasons might be 
strengthened by looking at the actual state of the colonies : but 
God forbid that 1 should pretend to turn the attention of go¬ 
vernment from an interest equally great to the metropolis, and 
from its paternal solicitude for the unhappy colonists who have 
been despoiled of their property! I only desire, that at the pre* 
sent moment the establishments of indigenous sugar mnv be en¬ 
couraged,.so that, their products being upon an equal ^ting 
with those of the colonies, we may share with foreigners tlm 
comtnercial relations which arc limited to the exchange of our 
colonial commodities, especially sugar, against the production^ 
of their roil. This becomes the more important, as our prin¬ 
cipal trade with Hamburgh and the northern countries consists 
6f%(doniat commodities, for which we receive wood tor building, 

»iQKital^ .potash, hemp, flax, and tallow; and that when these 

.'I?’:, ■ \ great 
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^reat mcaxie of avchange happen to fail, England has liie ad¬ 
vantage of this immense commerce. 

The fourth and last cjuestioii is, from what came have the 
greatest part of the estahlishmentsfailed that were farmed for 
this puTj^se ? 

Persons who form a superficial judgement of the arts, are per¬ 
suaded that the munufactories of sugar from beet«annot support 
a competition with those of the cane, and they are now con¬ 
firmed in their opinion by the failure of so many of the esta¬ 
blishments that were formed before the peace. To this we 
might reply, that it is sufficient that some of them still remain, 
notwithstanding the importation of foreign sugar, to prove that 
our manufactories are capable of rivalling them ; but I prefer in 
this place to point out the causes of the failure, and to establish 
certain principles which may serve to guide those pereons who 
may in future undertake to form fresh establishments. 

When the extraction of sugar from beet-root was at first de¬ 
sired, the government excited the zeal of all France by the en¬ 
couragement it offered; every where the ‘beet was sown, and 
numerous establishments were formed, without any previous 
consideration on the nature of the soil, the expense of the culti¬ 
vation, or the saccharine quality of the root. Vast buildings 
were erected at a great expense, graters and presses were bought, 
the effects of which were not understood; and frequently the 
whole made ready to set to work, without the least mistrust of 
the process intended to be followed; and sometimes even un¬ 
provided with a man capable of conducting the operations. 

The rational progress of a new branch of industry was not at¬ 
tended to, great losses were suffered, and they might have been 
expected. In some places the beet was found to contain no 
sugar when it was operated upon ; this was the cause of the fall 
of all the establishments in the south; in others, defective pro¬ 
cesses were employed, and only syrup could be extracted; and 
the cultivation or purchase of the beet has cost so much, that 
the product has not balanced the expense. This inconsiderate 
mode of proceeding was necessarily the ruin of most of the un¬ 
dertakings ; and as every one is apt to reason from his own ex¬ 
perience, whether good or bad, a general prejudice soon prevailed 
against the success of this manufacture. On the other hand, 
the bad quality of the sugar which some manufacturers eent to 
market, lias contributed, in no small degree, to disgust the.<^n- 
sumer. 

It would doubtless have been better to have sought out the 
causes of failure, and to have studied the methods of the pro- 
aperous establishments: but public opioitm b not idways so just, 
it often adopts a novelty without examination, and fttill oft^ner 

<(>. proscribe* 
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proseribes it fpfthout reason. Neverthelesss tiie repeated at** 
tempts in every part of France have afforded results by trfaich 
some have profited, and have at length furnished iis with a po¬ 
sitive knowledge of the culture of the beet-root, of its product^ 
and with a certain, easy, and (economic^ method of extracting 
the sugar from it. Experience has also taught us, that the ma¬ 
nufactories of sugar from bcct-root can only prosper in the hmids 
of proprietors who cultivate the plant themselves, and consume 
the residue upon their own demesne: indeed, it is only necessary 
to take a view of the advantages which this manufacture affords, 
when connected with a large farm, to he convinced of the great 
difference in the two cases. 

First. The proprietor who cultivates the beet, obtains it at 
a lower price than he who buys it: this difference is immense; 
especially if we consider, that as it is an intermediate crop, the 
expense of ploughing and manuring may be laid upon the crop 
of corn that succeeds it. 

Secondly. The residue of the beet will feed nearly all the 
homed cattle of a large demesne, during the four severest months 
of the year; whereas if sold it does not produce half the benefit. 

Thirdly. The carriage, and most of the operations, may be 
executed by the hoi'ses and men belonging to the farm; while, 
in the other case, all, these must be paid for this purpose solely, 
and for a limited time, which increases the disadvantage. 

Fourthly. Manual lalxnir is dearer in towns than in the country. 

Fifthly. Fuel is always dearer in towns tiuiri in the country, 
especially wood, which may be employed in some of the opera¬ 
tions. 

This new branch of industry, therefore, must he established 
on extensive proj>crty, for on such only it can succeed. Inde¬ 
pendent of the advantages of situation, we may add, that the 
erections necessarily depending on a large farm will mostly suf¬ 
fice, without any further expense, for the purposes of the new 
manufacture. I could mention two establishments of this nature, 
which required no more additional buildings than amounted to the,, 
expense of 300 francs. These establishments are in a prosperous 
state at this moment, and are about to commence their fifth 
year. 

The hirge proprietor, accustomed hithertso to easy harvests, 
will probably feel unwilling to undertake this new system, be¬ 
cause he may imagine himself not sufficiently acquainted with 
it: but if he considers that all the expense or experiments has 
been incurred by others; that the processes we have described 
are easy and certain; that the calculations, being deduced firont 
experience, are accurate; that the distilleries of grain and po- 
titpes,’ which are formed in almQS^ the northern forms, re- 
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^Uire information equally extensive, without affording so mudi 
adrantage; since, besides the food for cattle, and the product 
of the alcohol, which is more abundant from beet-root than from 
grain, we hare also the production of the sugar; he will see, that 
be may at the same time improve his land, and assist to enrich 
the country with a jiroduct which has become one of the first 
necessity. 


LXXXVIII. On Aerial Navigation. Py John Evans, Esq. 

To Mr. Tillock. 

Sir, — I AM much gratified at finding that my paper inserted 
in your Magazine for November last has given rise to some able 
communications in your subse<]uent numbers. My engagements 
at the College of Edinburgh during the past winter will, 1 trust, 
prove a sufficient apology for my apparent neglect in not noticing 
them at an earlier period. 

The claim of priority of invention urged by Mr. Edgeworth 
1 am perfectly willing to admit, but must at the same time en¬ 
tirely disclaim alP knowledge of any experiments in which the 
inclined plane was proposed as the means of directing balloons. 
Sir George Cayley’s papers in Nicholson’s Journal were equally 
unknown to me. 

Sir George’s paper in your number for February commences 
with mentioning a difficulty attending the method by which 1 
had proposed to apply the action of the inclined plane. The 
plane being merely suspended below the balloon, would during 
the descent be urged by its own weight only, and conse([uentK 
would not receive an adequate resistance from the air. This 
difficulty, however, may he easily obviated h)\fix.iiig the plane 
close beneath the gallery (taking due precautions as to safety 
from fire)„and thus making the weights of the balloon and plane 
act in conjunction. The sole reason of my placing the plane so 
far below the balloon was to allow the air to reoeeupy the par¬ 
tial viMtUum which might be formed beneath the latter wiiiUt 
ascending, and tend to render the effect of the inclined plane^ 
kss complete. But if the plane be firmly attached to the in¬ 
ferior part oi the balloon as now proposed, a very slight elonga¬ 
tion of the diagonal yards will allow the expansion of an addi¬ 
tional quantity of canvass sufficient to compensate the loss of re¬ 
sistance OGCTsioaed by the proximity of the balloon. 

Sir G. afterwards gives another mode of applying the same prin¬ 
ciple, which, it is rather remarkable, is almost the same as (tried 
last smrmier, and to whkl^. 1 fiilu^ed in the last paragr^ll^f 
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my former paper. 1 do not mention this circumstance ivith the 
view of questioning the originality of Sir George’s idea, but 
merely because it may be useful^ in the prosecution of further 
experiments, to know what constructions have been already ex¬ 
amined, and what difficulties have impeded their execution. 

It appears a very obvious improvement to make the ballocm 
itself furnish the required oblique surface as well as the moving 
power. In proceeding to submit this to experiment, the first ques¬ 
tion that offered itself was, what should be the shape of the bal¬ 
loon in order to obtain the oblique surface most conveniently? 
From previous experiments, 1 wa's well acquainted with the dif¬ 
ficulty of divStending the balloon by framework however lightly 
made. 1 therefore sought some shape which should not require 
such assistance, but be such that the balloon could not assume 
any other figure without diminishing its capacity. The shape 
of the first balloon constructed with this vievr, was that of two 
flattened hexagonal pyramids united by their bases. The bal¬ 
loon when inflated did not perfectly retain the above figure, but 
became rounded at all the corners and bounding lines. The 
aperture for the fire was not at the apex of the inferior pyramiti, 
but on one side of it, and a weight was attached which might he 
adjusted so as to keep the balloon at the requisite obliquity. 
The balloon was elevated in the room where I made the experi¬ 
ments detailed in my former paper, but no sensible effect was 
observed. Being afterwards launched in the open air with a 
small side sail attached, it assumed the same rotatory motion as 
a balloon furnished with an inclined plane. 

In this experiment much inconvenience arose from the constant 
tendency-of the hot air to ascend to the higher extremity of the 
balloon, which was consequently always endeavouring to attain 
n perpendicular position. It is much to be feared that this cir¬ 
cumstance would be a material obstacle to the success of bal¬ 
loons constructed after this plan on a large scale; which con¬ 
sideration inclined me to prefer the original method qf suspend¬ 
ing the plane at some distance below a spherical balloon. The 
experiments on the comparative advantages of the two construc¬ 
tions are however at present too few and imperfect to warrant a 
decision as to the superiority of either of them. 

Sir George in his last paper gives a description of a hydrogen 
gas balloon furnished witli wings or oars, which are to be moved 
alternately up and down by a steam-engine. It appears to me that 
by a force being communicated to these wings in one direction, 
which force is almost immediately destroyed in order to give an 
impulse in the contrary direction, a Considerable loss of power 
must be occasioned. 1 would therefore beg leave to suggest 
tluut a large wheel with oblique vanes (like the fiy of a smoke- 

jack) 
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jack) be substituted, which by revolving continually In one di* 
rection would attain the desired object, with no more waste ^ 
power than w'hat would arise from the additional machinery ne- . 
cessary to obtain a rotatory motion from the steam-engine. 

Well knowing that the further advancement of this interest¬ 
ing subject mu^iit depend on the united exertions of the friends 
to science, I shall with pleasure enroll my name in the list of 
subscribers for the completion oi so desirable an object. 

1 am, sir. 

Yours respectfully, 

Pullin’s Row, Miiigton, JoHN EvANsJun. 

June 11, IBlti. 


LXXXIX. On iho Cosmogony of'Moses. By Dr, Prichard; 

in Reply to F. £-s. 

To Mr. TUloch. 

Sir, ■— r AM sorry to find myself under fhe necessity of tres¬ 
passing upon your patience, by once more directing your attra- 
tion to the Cosmogony of Moses. 

I shall make but a few remarks on the last letter of your cor¬ 
respondent F. E-8. It contains nothing new except a tirade 

about torches and a chateau en Espagne, from which I can un¬ 
derstand nothing except that the writer intends to be facetious. 
I wish that his method of treating the points in controversy were 
equally novel and ingenious, and that he had not contented liim- 
self with repeating the same objections to which I have before, 
as I trust, sufficiently replied. He is still determined to find 
contradictions between propositions which have no relation Co 
each other, and quarrels even with the words in which they are 
expressed, I shall not stay to notice mere cavils, but shall con¬ 
tent myself with a specimen of the mode of reasoning adopted 
by this pertinacious critic. 

In my last paper I hinted at the instance of St. Matthew and 
St. Luke, in order to prove that inspired writers have chosen to 
avail themselves of historical documents when such sources of 
information were to be found. Mr. F. E. seems to allow the 
force of this example, but denies that it leads to any inference 
with respect to Moses; and the exception he takes against It is 
to the following purport. St. Matthew and St. Luke found pre¬ 
existing documents, which it only required in them human sa- 
gacit}' to adopt; but Moses, it seems, had nothing but tlie liglit 
^ revelation to .guide him ': consequently be made no use of re¬ 
cords. Now there is one grand obj[ect\on to this conclusi^^r 
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viz. it takes for granted the chief t^ung intended to he 
proved. <' , • , .. 

i here beg to disclaim the merit kindly esetihed to me by 
y, E,-.^—Sj of having fornied an ** (.ngeni^s irmginathn'’ je- 
specting sorts of ii^iration, and to etiter a protest at the same 
time against the pretensions of those whoy like that writer, talk 
largely of “ circuitous inspirations*^ and immediate inspira¬ 
tions.” Such kiu»\viiig })er.sons indeed woi»ld be very great 
prizes in these iron times, if we could be sure that their in¬ 
formation is genuine; hut uu^il they point out the sources whence 
it was derived, we must he exenstid from paying deference to 
their superior attainments. 1 am such a tyro in these matters, 
that I cantiiit even sec any force or sbaduu of meaning in the 

objection advanced by F. E-s again««t my former positions, 

and founded by him on the sup])osed sort of inspiration which 
is to be ascribed to Moses. Far be it from me to pronounce 
the particular time, place, and manner in which the most an¬ 
cient revelations were, made, or to asciiiiain the person yh- 
voured tvilh nothing less than which, it seems, will sa¬ 

tisfy my unrelenting inquisitor. I have no one opinion or hy¬ 
pothesis on the subject, but leave all such sublime matters to 
F. E —-s and the winged folk of Aristoj^hanes : 

..to7$ uWegloiSf 

Tolaiv otyTigopg, roTf uf^tToi jKrijSojw-lyoKriv, 

while I take up my humble place among the amoves l^ijjasgioiy 
the unfledged mortals who are doomed to gro|)e upon the sur¬ 
face of the earth, and see but a short space before them. My 
reason for believing that Moses w’as not the original author of 
the Cosmogony, is not any speculative opinion concerning sub¬ 
jects beyond my comprehension, but the fact that the same re¬ 
cord is found among distant nations, whose history has been to¬ 
tally unconnected, from a period long antecedent to the age of 
Moses; and I presume that one fair inference- from historical 
facts will weigh down a hundred hyp^l^eses concerning sorts 
of inspiration. "* 

But although I do not pretend to be so sagacious as F. E——-s 
in occult matters, I am far from intending to depreciate the cha¬ 
racter of Moses. Ills writings display a mkid so free from those 
prejudices which enslaved the greatest philosophers-in the jmost 
enlightened ages of antiquity, that the extent of lii« wisdom ap¬ 
pears quite out of the course of nature. His freedom from 
superstition is the more a-stonisliing, if it be true, as the Egyptian 
historians assert, that Mo-ses was originally a priest of Heliopolid. 

,1 have not, avS Mr. F. E-s would insinuate, rested my in- 

of the word day on the authority of Josephus and! 






On the Cosmogony - -^^^33 

Philo. Yet as it has been my endeavour to show that every 
part of the first chapter of Genesis is more or less metaphorical^ 
I dd not percet^ how the figurative sense imputed to the whole 
of it by those writers caa be represented as wholly foreign ta 
H»y ptt^mse. At any rate it is quite ohvhus to ordinary wa- 
dersttmdiifgSf** that the opinions of two such writers as Josephus 
and Philo should be taken into the account by a critic who pre¬ 
tends to estimate the notions entertained by the Hebrew people^ 
and to rest on them the chief stress of his argument. 

I shall ji*ot enter further iiito the inquiry what place corals 
and bivalves hold in the scale of ereatioii, whether they are, as 
F. E-s declares, locomotive animals, or .approach to the cha¬ 

racter of vegetables. The question lias been decided in my fa¬ 
vour by a third person unprejudiced in behalf of cither party, 
who has shown himself to be perfectly well informed respecting 
the points in controversy, dn fact, it is impossible that any 
thing can be said more clear and satisfactory than the remarks 
of Mr. Horn in the 341st page of your last iiumbef, 

I iniKst now advert to the strictures of Mr. Horn upon some 
parts of luy last paper; and I shall be brief, as I do not feel 
myself particularly interested in the question which they involve. 
Before Mr. Horn passes a peremptory sentence upon the opi¬ 
nions of Michaelis, I wish Jie would take the trouble to consider 
and refute the arguments of that profoundly learned writer, and 
to furnish some otlier explanation of the facts from which his 
conclusions seem to follow as fair inferences. 1 confess that I 


have been accustomed to consider the opinions of Michaelis as 
indisputable; but if Mr. Horn can enable me to think otlierwise, 
I shall become a willing convert to his doctrine. Wlien Mr. H. 
has vanquished the German profcs^ny he may find some amuse¬ 
ment in disposing of our obstiii.'ite countryman Dr. Middleton, 
who has displayed profound erudition and a most vigorous in¬ 
tellect in defence of similar opinions. For the present, I hope 
to be excused if I understand the texts which Mr. H. has cited, 
in a more limited sense than that which he has affixed to them. 


I beg however to assure him, that I have no design to insinuate 
that Moses borrowed his account of tiie creation fi'oni the Egyp¬ 
tians. I doubt not that the primitive traditions were preserved 
in greater pilrity by the Hebrews than by any other nation of 
antiquity;—neither do 1 intend to impute to the vvhole Hebrew 
n.ation so superstitious a notion as .'inthropomorphism. The 
vulgar were anthropomorphites, as probably are many ignorant 
persons in every country: hut it cannot be doubted that well- 
informed and philosophical men interpreted the passages poiiited 
out by Mr. Horn in a figurative manner; and it was for the sake 
of drawing this distinction, and availing myself of the exaaiplii***; 
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afforded by it, that 1 first hinted at the antliroponiorphisih of 
the Hebrews. , 

I shall conclude as briefly as possible, t have sfiown that if 
yj/^ receive the days of the Hebrew Genesis in an e.xtended sense, 
a most important series of coincidences is developed between 
the epochs of nature and the events recorded by Moses. I have 
proved that the word is capable of the sense I affix to it without 
violating the common forms of speech. It is indeed allowed 

by F. E-s that such a figurative sense is applied to it in a 

variety of languages. If we only grant Moses tlie same indul¬ 
gence which any common writer would have a right to expect 
at our hands, we are bound by every rule, of candid criticism to 
adopt the meaning most favuuiable to bis accuracy. The ques¬ 
tion might therefore be decided on highly probable grounds, if 
no further infrumation could be obtained, and the Mosaic Cos¬ 
mogony might be considered as a philosophical and rational nar¬ 
rative of events, rather than a mythological rhapsody. But 
1‘unlier, I have shown that two very anciei^t nations, viz. the 
1 lintloos and the Etruscans, have preserved this same document of 
the Cosmogony W'ith some yariatioi^s, but with this remarkable 
difference, that wherg Moses mentions “ days,*' they expressly 
define long periods of time or ages. This is precisely that very 
confirmation that was wanting, in order to convert a highly pro¬ 
bable conclusion into a legitimate inference. 

If your correspondent has any new observations to offer on 
thw subject, I shall feel it incumbent on me to reply to them : 
but if he still confines himself to the cramhe repetita" 1 shall 
not exhaust the patience of your readers by agitating a frivolous 
dispute, but shall he contented with applying to myself the remark 
of a celebrated French writj^ that ** a man may have the right 
side of an argument, thougli ne should not have the last word in 
the controversy.^* 


I remain, sir. 

Your very obedient servant, 

Jii istol, June 14,1810. J. C. PricHARD. 


XC. On Meteorology, &c. in reference to Mr. Forstsh’s 
“ Itesearches about Atmospheric Pheenomena.** By the Rev, 
T. DrumaioKd, of Norwich, 

To il/r. Tillock, 

Sir, — The proposition to publish a Meteorological.Journal 
induces me to offer a few remaiks on the subject. 

. As na precise outline of the plan has been brought forward, it 
nifty be Merred that the new; w^k is intended to collect testi» 

monies 
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hidnifes from a variety of places in this empire, and Iiv foreign 
t;onntries, relative to the barometer, thermometer, wind, and 
weatherj at particular periods. If it be also in contemplation 
to specify agreeably to the excellent classification of Luke Ho^ 
vvard,,^q. the various clouds preceding or coincident with the 
changes oKbe weather, I shall not dispute the utility of such re¬ 
cords ; but since the effects produced in our glasses, the fluctua¬ 
tions of the wind, the varying figures of the clouds, and the 
changes of the weather, are subseqlient to some prior causes in 
the operations of Nature, meteorological records so timiled will 
serve only to rcgi'=-ter what has occurred, without afifording any 
presage of what may occur; 

If the philosophers will enlarge the table, and note at the same 
time the situations of the planets, they w’ill ])robably find in side¬ 
real ojterations on the atmosphere not only causes prior to the 
above effects; but from the revolutions in the planetary system 
they may by calculation anticipate the probable variations in the 
ritiKo«;pljcre at subsequent periods. 

Pliny speaks of those wlio could predict thunder-storms to a 
day. if v'H are not competent to speak With the same positive¬ 
ness, it must be ascribetl to the fashionalrle neglect of the sub¬ 
ject. If philosophers will cease to disregard a branch of science 
almost exploded, they may in time, acquire the accuracy of 
judgement to which Pliny alludes. 

I consider it unquestionable, that at certain positions of the 
planets snow or rain never fails to occur. 

From the want (»f a greater mnnber of modern testimonies 
founded on observation, the incertitude at the perioid of other 
j)ositions is great. There is, perhaps, less reason for confidence 
in an island than on n continent, aiq|^hc variety of weather may 
be greater near the sea coast than in an inland county: but if 
the gentlemen think proper to prosecute their plan with such 
additional remarks, they may he ex))ectcd to relumiue the lamp 
of the ancients, and probably obtain for us some new light on 
the subject. 

A respectable philosopher of the present day hiw given an 
opinion oii this subject, and 1 beg leave to question that opinion, 
and to note an apparent inconsistency combined with it. 

I presume tlie gentleman as a philosopher has no object but 
the develofjment (k truth. Me will not find in mo a disrespectful 
dpponent: but, as the work to which I allude may be supposed 
by some readers to militate against the hypothesis 1 am at¬ 
tempting to maiutaiii, he will excuse my quoting a passage in 
bi'i publication “ Researches about Atmospheric Phaenoincna.’* 

“ The o/d notions of astrologers about the confunctwris of the 
planets iruolve too inmy palpable absurdities to allow us toif 

E c-12 collect^ 
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collect any useful htformation from their writings. But H is 
certain the place of the moon has some xnfiuence on the 
weather^ That changes of weather oftener take place ahout the 
Aril and new moon, and ahout the quadratures, than at other 
times, is really a fact founded on lon^ observation.*’ m 
I apprehend that the moon in conjunction with, or in opposi¬ 
tion to, the sun, are two data whence the old notions of the astro¬ 
logers were formed; and if the quadratures may be considered 
productive of any variations fh the atmospbeie, the moon's posi¬ 
tion with respect to the sun appears to be the only rational 
mode of accounting for them. 

If Mr. Forster should be induced to consider the operations of 
Saturn, Jupiter, &c. possible, he will most probably be con¬ 
vinced that the variations in the atmospheie arc not dependent 
solely on the moon. 

I remain 

Yours respectfully, 

(.nay Tiiais Piiory, Norwich, T. DrUMMOMD, 

June 14, 1816. ■ 


XCI. Report of the National Vaccine Establishment, for the 
Year 1815 j dated 31i/ May 1816, 

To (he Right Honouralle Lord Viscount Siomouth, Principal 
Secretary of State for the Home Department, flJe. ^c, 


National Vaccine K'>rabli<5hment, Lciccster-Squaro, 

W May 3J, 1816. 

ITHIN the la«t year the surgeons of our dif¬ 
ferent stations in London |j||pvo vaccinated 6,581 persons, and 
have distributed to the public 32,821 charges of vaccine lymph. 
We cannot state precisely what the sixty-eight honorary and 
corresponding vaccinators may have efFec*'<'d in the country, as 
returns are not always sent: however, we have ascertained that 
those practitioners whom we have supplied with lymph have 
vaccinated 42,667 in the course of the year. 

We have the satisfaction of informing your lordship, that we 
have furnished the means of disseminating this blessing in the 
island of St. Domingo j and that the director has received the 
annexed letter from the government of Hayti on that subject. 

It is equally gratifying to us to state, that by the ingenuity of 
Mr, Giraud of Faversham, means have been devised of preserving 
the lymph in a fluid state; by which we have just reason to hope 
that it may be found efficient in any climate, and for any space 
of (ime. . 

Yottr lordship has probably been informed, that in coAsequence 


of 
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of the decisive measures adopted in'Russia, Sweden, Germany, 
France and Italy, the small-pox has become a very rare disease 
in those countries j and that, by like means, it is no longer 
known in Ceylon and at the Cape of Good Hope. It is a source 
of sincere regret to us, that it should not be equally so in this 
kingdom; and still more so, as this is not attributable to the 
casual occurrence of that disease; but, we believe, entirely to the 
practice of inoculation, 'which seems to be adhered to on in¬ 
terested or mistaken motives. 

In Edinburgh, Glasgow and Norwich, Inoculation is disused^ 
and, in consequence, the small-pox is scarcely known. In the 
country about Aberystwith in Wales, and Bawtry in Yorksliire, it 
has entirely disappeared. Tlje reverse is found unhappily to be 
the case in Portsmouth, Bristol and London. In the metropolis 
alone, the mortality by small-pox may be estimated at a thou¬ 
sand annually: perhaps throughout the United Kingdom it is 
not less than ten times that number. 

We beg to conclude by stating, that it appears to us, this 
waste of human life can be prevented only by such legislative 
enactments as will entirely put a stop to inoculation for the 
small-])ox. 

The Board is happy in stating, that it has no occasion to ask 
Parliament this year for any sum of money beyond that usually 
granted, 

(Signed) J. Latham, 

(President of the Royal College of Physicians) 

President. 

Henry Cline, Master of the Royal College of 

Surgeons. 

I Censors of the 
* >Royal College 
I of Physicians. 

William Norrh, 1 Governors of the Royal 
James Earle, f College of Surgeons.. 

By order of the Board, 

Ja?neis Hervey, M.D. Registrar. 


IJenry Halford, 
William Lamhe 
Joseph Agar, M 
J. Coxe, M.D. 


Palace of SansSowei, Feb. 5,1816, 
18th Year of our Indeiieudence. 

The King of Hayti to Mr. James Moore, Director of the British 
National Vaccine Establishment, C0c. &lc. 

Sir, —Mr. Prince Sanders has presented me with the lyork 
which you sent me on. the small-pox: I have accepted t hl|^ 
vi^ork with pleasure, and thank vou inhnitely for your hoRour<i^^ii 

E.e3 and 
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and oldiging attention, and the interest which you evince for 
Haytinns. 

The precious discovery of vaccination is too important to hu- 
xnan life, and docs too niutdi honour to humanity, not to induce 
me to adopt it in iny Idngdoin. On the arrival of Mr. Prince 
Sanders, 1 put vaccination in use with a view to make it generally 
followed by the Havtian practitioners ;—vvc hat'e an innume¬ 
rable quantity jof children to vaccinate. 

It is my intention to give every possible latitude to the happy 
results of this immortal discovery, wliich I had not hitlierto 
been able to put in practice i)i consequence of the disappoint¬ 
ment which I met with in the applications I made at Jamaica, 
St. Thomas, and in the United States of America, relative to this 
object, the salutary effects of which I nm well acquainted with. 
This benefit will still add to the gratitude of the Haytians for 
the great and magnanimous Ihitisli nation. 

I have charged Mr. Prince Sauciers to testify to you personally 
my sincere thanks, . 

(Signed) Hunri. 


XCII. Essay towards a natural Classificathn of smple Bodies. 

By M. 

W^HKN the arbitrary hypotheses which had long led clieiii!-.t.s 
nstray were banished from stdence, and it was ascertained iliitt 
wc were to con-sider as simple, all the bodies which had not vet 
been decomposed, the number of these bodies was not two- 
thirds of what they are now: this number successively increased 
as the processes of chemical analysi.s were applied to cotnpoiuids 
which had not yet been analysed, or which had been so but im¬ 
perfectly. Every time that a new simple body was discovered, 
a further term of comparison was obtained, and new relations 
were observed; it became necessary sometimes to restrain, and 
sometimes to generalize, the first views of the fathers of modern 
chemistry; and tfie want of arranging simple bodies in an order 
which renders more sensible tlieir mutual relations, and facilitates 
the study of their properties, became more and rin>re felt. This 
order be purely artificial, like the systematic mssifications 
which vvire at first resorted to in the other branches of the na¬ 
tural sciences: it may also be deduced from the ensewile of the 
characters of the bodies which we propose to classifyand by 
constantly uniting those presented by the most numerous and 
dssentiikl analogies, they will be to chemistry what the natural 
' iptho^ «re to botany and zoology. 

f J^aks de. Chimie et de Fh^siqut'f tome i. p. 295. March 1815. 
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Hitherto chemists have confined themselves to ranging simple 
bodies according to the degree of their affinity for oxygen, and 
the nature of the combinations which they form with it. They 
ought naturally to have adopted this kind of classification, when 
they thought that the properties which characterized the oxygen 
belonged to it in a manner so exclusive that no other body could 
he associated with it. But nowadays that new facts, and a 
more accurate interpretation of the facts already known, have 
rectified whatever was too absolute in the theory established by 
tlie celebrated Lavoisier; and now that other substances have 
presented similar properties; it appears to me that we must of 
necessity banish from chemistry the artificial classifications, and 
begin by assigning to each simple body the }dace which it ought 
to occupy in the natural order, by comparing it successively with 
all the rest, and uniting it with those whii h re'^enihle it by a 
greater number of common characters, and |jarticiilqrl\ by the 
importance of those characters. The first advantagee which will 
result from the employment of such a nietiiod, will be to give us 
a more exact and more conijiiote knowledge of all the properties 
of simple bodies; and fre.'jucntly to refer to gerscial laws a mul¬ 
titude of isolated facts. Another advantage will aii^e from this, 
namely, that after having ascertained among th<jsc which wc 
shall have thus united, analr.gies so mnltiplicd that we cannot 
refuse to regard them as connected very closely in the natural or¬ 
der, vve shall be led to fry upon some, expeiiments .similar to those 
which have been atftmpted with succe'-s on others. A classifi¬ 
cation, which should have indneed every person from the very 
origin of modern chemistry to consider all the salif’ial»le bases as 
belonging to cue and the sinna class of bodies, would have taught 
chemists to place potash and soda in contact vvith iron at a liigh 
temperature, and potash and soda woukl have been discovered 
twenty years sooner. When it was ascertainod that cl)lore was 
a simple body, it was at fir t compared to owgcn ; and it was 
only w'hcn M. Gay-Lnssac reinarlceu its anah);ies with sulphur, 
that he was led to a discovery, the con.sC(|nences of wliich upon 
the ulterior progress of chemisiiy catr only as yet be guessed at, 
viz, that of the chloric and i<»flic aeitls, and of the perfeejt ansM- 
logy of the chlorates and iodates with the nitrates. A s'ecoud 
approximUlioiI folhaved almost instantly by another discovery 
to whir li it naturally led, that of cyanogene, and of tUb true na¬ 
ture of the hydrocyanic acid. Fitialiy, these very analogies 
doubtless guided - M. Dulong in the work w'hich he communi¬ 
cated to the. institute on the 7th of November 1815, m which 
we see that th€ okalic acid is coniposed of carbonic acid gas and 
hydrogen gas combined in the ratio of twotoone m volmnei 
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this acid, which he calls in consequence hydro-carbonic acid, con¬ 
formably to the established nomenclature, is united with the 
oxides in such a proportion, that the volume of hydrogen whidi 
it contains is double that of the oxygen of the oxide^ so that 
when the hitter is not very difficult to decompose, water is 
formed, and the carbonic acid gas remains alone combined with 
the metal, as happens with cyanogene, sulphur, chlore and iode, in 
the formation of the cyaniires,sulphurets, chlorures and iodures. 

A third advantage equally important is, to prepare by the na¬ 
tural classification of simple bodies, that of compound substances, 
—a work of much more labour, and to which I purpose to devote 
another paper. 1 know that the compound bodies have been 
already classed in a manner much more conformable to their true 
analogies than their elements have been. Many thin^ have 
doubtless been done in this respect; but more perhaps remains 
to be done; and the discovery of the new substances with which 
the domains of chemistry have been -enriched within these few 
years, cannot fail to lead to a modification and generalization of 
the principles according to which wc now class compound sub¬ 
stances, and to determine in a more precise manner the bignifi- 
cation of the names which serve to designate the various kinds 
of combinations, and particularly that of the words acid, alkali, 
salt, &c. 

I shall confine myself in this paper to the simple bodies, and 
shall divide them into three heads. I .shall offer in the first, 
some general considerations on the orderipceording to winch 
it is }iroper to arrange bodies, so that this order may be as con¬ 
formable as )>ossible to their natural analogies; and on the 
means of avoiding the junction which has been hitherto made of 
the rhetals with bodies verv different in almost all their other 

•r 

characters, and which have only been brought togetiier because 
the energy of their affinity for oxygen is nearly the same,—a cir¬ 
cumstance certainly remarkable, but to which perhaps too much 
importance has been attached,—and which certain considerations 
on the natural order of simple bodies, the principal re.sults of 
which I shall soon-detail, ouglit to induce us to regard as se¬ 
condary, when it does not concur with other analogies^wlacU 
embrate the whole of the propcitics of the body. 

Under the ^second head, I shall unite under naturahgenera the 
bodies wl||^h present characters of resemblance so multiplied 
and important that it is impossible to separate them in every 
classification which shall not he purely artificial; and 1 shall set¬ 
tle at the same time what places ought to be occupied in^he 
natural order by the simple bodies which seem to form the pas* 
jhom ong^enus to auotlier^ presenting analogies very striking 
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with substances belonging to two different genera. In this case, 
they indicate between these two genera an analogy which it will 
perhaps be diihcult to ascertain without their assistance, hot 
which is not the less real, and according to which we ought to 
place them in succession after each other, so that the body which 
establishes the link of the chain is at the end of the first, or the 
beginning of the second, in order to be always between tw<» 
bodies which they reseinhle by common characters. Nothing 
then remains but to determine with which of the two genera it 
ought to be definitively united, by comparing the properties which 
it shares with the one, and those which are common to it with 
the other, in order to decide according to the number and im¬ 
portance of tlie analogies which result from these properties. 
The analogies to which these researches will lead us, will fix in 
an invariable manner the natural order of the simple bodies, con¬ 
formably to the general idea which I am about to give of them. 

The last heatl of this paper will have for its object to examine 
‘ once more the various genera into which all these bodies shall 
have been distributed according to the data laid down in the 
preceding head, in order to assign to each of them a distinctive 
(‘haracter h)rmed by the union of some remarkable properties, 
chosen in such a way that they cannot be found at once hut in 
a body appertaining to the genus which it is wanted to charac¬ 
terize, and to see at the same time according to what principles 
of nomenclature we could, if necessary, establish for each genus 
a doiiomiuatiqn common to all the bodies which form part of it. 

§ I. On the impossibility of reconciling the manner in which 
chemists have hitherto ranged simple bodiesj and the distinc¬ 
tions which have been established between them ; with a 
classification deduced from the whole of their properties; 
and on the order which it is proper to adopt, to unite as 
much as possible thos^ which present the most characters in 
common. ' 

The first source of the artificial classifications hitherto used, 
seems to me to have arisen from the old distinction of the metals 
and non-metallic bodies. I must confess, however, that this di¬ 
vision leads us to separate but a very small number of bodies 
>vhicb we dught to unite in the natural order; and that it is in 
general tolerably conformable to the classification whiph results 
from the comparison of all the properties of bodies j and that it 
. will even be sufficient, in order that it may embrace none of the 
genera which I regard as natural, to separate from the metals 
three substances which are generally united with them, aijioitic, 
tellurium, and shickun: but then it becomes very difficult 40 ai^ 
dgn a character which distinguishes ih every case 
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from the non-metallic bodies. Those which originally had served 
as.the basis for this distinction can no longer be used as such, 
aiiioe most of the inctals hitherto regarded as of that class are 
brittle j and because some liave been discovered even lighter than 
water j and iudo, cud even carbon, when its particle^ are very 
clopc, as in animal charcoal, present the ineialiie lustre and ,a 
]terf?ct opacity; and becr.nse chemicts have discovered in carbon 
the jnr-perly of being a coi;'!uct.-r of the electric fluid, &c. A 
more inip'ou iut; diairrtcr, ^i/,. that of prodaci .g salifiable bases 
on being r..rtc-'i with ov\gc:,, cann(;t be conjidercd as suSicient 
for characterizing exciuciveiy the metals; because sosue metals 
do not form any, because the boric and the nitrous ac'.ds are com- 
billed with the sulphuric acid, and because the products of those 
combinations have all the characters of the acid which 

they resemble even more by their easy crystallizatioii than se¬ 
veral metallic solutions the oxhle of which is prccijiitated in pro- 
})ortion as they are evaporated; solutions which are only consi¬ 
dered as salts, precisely because they are comjioundcd of an acid 
and of the oxide of a' body which ive have been accustomed to 
regard as a metal. This chiu-acter, which is admitted besides 
as exclusive, will lenioveVfllni turn from arsenic, and particularly 
from iode; wb.ereas the fur more important property vviiich it 
possesses of forming with hydiogon a permanent acid gas jilaccs 
it necessarily between thopo two bodies. The first object to 
which I shall turn my attertion in the following articlp, will be 
to examine to what extent vve might preserve the'distinction of 
the metals, aud of tb.c ncn-mctaliic bodies, by subjecting the 
character wbicii we sliuli choo^jc for defining it in a precise man¬ 
ner, to the niodiScatiou lequircd by the necessity of rendering it 
conform to tiic natural order of simple bodies. I shall coniine 
myself to remarking, that in the way in which it has been ad¬ 
mitted, it has retarded the progress of the true tlicory of che¬ 
mistry, by inducing a neglect of the obs(^rvation of the properties 
by w'hich certain metals are connected with tlie other simple 
bodies, and to which we cannot pay too much attention, when it 
is required to ascertain the truly natural order which exists be¬ 
tween both the one and the other. The character drawn from 
the various degrees of affinity has still more contributed to esta¬ 
blish between bodies, and paiticnlarly betw'eeu the metals, ap- 
proxiraati’Ons disavowed by nature. I shall confine nit}'self to 
quoting in this respect, an example which appears to me very 
striking. Silver and gold form equally writh oxygen combina¬ 
tions which an elevated temperature easily decomposes: from 
th^t<l^aucc those two metals have been regarded as being en- 
to be placed very near each other in every methodicai 
i^t of simple bodies, Nevertheless the degree of 
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for clilore ought not, in the eyes of the chemist who has precise 
ideas as to the action, equally energetic at least with that of oxy¬ 
gen, which it exercises on the metJiIs, to he regarded as a cha¬ 
racter less important than th.eftlegree of affinity for t>xygen; and 
tlie chlorure of gold is flccomposable by heat; whereas that of 
silver, kept free irom tlie contact of water and hydrogen, is ab¬ 
solutely unalterable at the highest temperature. 

Here therefore we have two motives nearly equal, one for 
uniting and the other for separating these bodies. In order to 
resolve this ditticulty, it is indispensable to have recourse to other 
properties j those of their oxides and their salt^ which they form 
with the acids, are then exhibited naturally, atiJ decide tlie 
question, by sl.owing ns that the supposed analogy between thosii 
two inetafs is not coiifinned by the resemblance of their principal 
characters. In fact, the oxide of silver is very alkaline, a little 
soluble in water, and completely saturates the acids; the oxide 
of gold presents nothing similar: and this difference, added to 
some other properties, less important, it is true, which t-ilver 
presents in the metallic state, place's this body with lead near 
potassium and sodium, and consequently very far from g'old. 

I^incn precise notions have been acquired as to the nature of 
ctilore, several chemists have ceased to give to the properties 
wliich depend on lije affmity of simple bodies for oxygen, an ex¬ 
clusive preponderance; but tlien one too great has been given 
to the as.-^imilation whicli has been made of oxygen and of chbire. 
It has bc(‘n attempted to arrange all the simple bodies in two 
clashes, independent of each otl'.rr, umlcr the names of coiulnsli- 
ble bodies, ixwd itfppo> tcis nf lowhusthiii. This division has had 
the same inconvenience with that of the metals and the noii- 


inctallic bodies, by inaking us mistake the 
which it ])Iaccs in different clashes. Tiiis 
even been the more injurious to the theory 


analogies of bodies 
inconvenience has 
of chemistry, in as 


much as it has taught us to neglect juialogies much more com¬ 


plete and more striking than those which the separation of the 
metals and other simple imd cs had caused to be neglected. Such 
are the analogies of the chloric and iodic acids with the sulphuric 
and nitric acids, of the chlorates and the i«rdates with the ni¬ 


trates, and partieularly that of chlore and iode v.ith sulphur. 


greater still than the analogy of the same bodies with oxygen. 
Tin* conjhination of those four substances with th#^ metals to 


which (l;ey strongly adhere, takc's place hy occasioning a greater 
• or less cxtricaiion of heat, and frequently of light; the com¬ 


pounds which result present a crowd of common properties : so 
far there is no occasion to approximate more partienlat^]ddofe 
aud iod0 to oxygen than to sulphur] but this last foriift,|ig| 
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iode aiid chlorc a permanent acid gas with hydrogen : the hydro* 
«ailphates present the greatest analogy with the hydro-iodates 
and hydro-chloamtes: they are reduced into sulphurets, as the 
latter are into iodures and chlorufes, when they are insoluble^ or 
fkflter having evaporated their solutions, and dried their residues— 
properties which still more closely approximate iode and ehlore 
to sulphur than to oxygen. It is impossible to separate iode 
from ehlore, from which it differs only because the same cha¬ 
racters are manifesterl at a less degree of energy; and nevert 
theless, why should iode be a supporter of combustion rather 
than sulphur, which is united to most of the metals with a greater 
extrication of light and heat ? Shall we say that the sulphur is 
combined with the oxygen of the atmospheric air when we ex¬ 
pose it to a sufficient temperature, and that this is not4he case 
with iode also ? But is the latter not also combined with oxy¬ 
gen when we place it in contact with the gaseous oxide of chiore, 
discovered by the celebrated chemist who was the first to de¬ 
compose the alkalis, and demonstrate that chiore is a simple 
body, conformably to' the opinion already given by the French 
chemists as an admissible hypothesis ? It is of no use to insist 
longer on considerations of this kind: what precedes is sufficient 
to show how easy it is to be led into error, and to give too much 
importance to certain analogies, when w’c commence by esta¬ 
blishing between the bodies which we purpose to classify, general 
divisions founded on a single character only. We should then 
deceive ourselves still more, if we thought to be able to arrange 
tlic simple bodies in an order conformable to their natural ana¬ 
logies, by forming of them a scries dependent mi their various 
degrees of affinity for one of them, for oxygen for instance. On 
comparing all the properties which those substances present, we 
find that they form a system in which every body belongs, on one 
side or the other, to bodies adjoining them, by analogies sa 
strong that we are not able to establish in any w’.ay the complete 
S4|paration which will be required by the reduction of the system 
into a single series; so that we must represent it to ourselves as 
a sort of circle, in which two bodies placed at the two extremities 


of the chain formed by all the rest, approach and unite mutually 
by common characters. I have long endeavoured to establish a 
natural .order among simple bodies, by arranging them in a sin¬ 
gle series, which should commence with those whose properties, 
presented the most complete opposition to those of the bodies 
which 1 attempted to place at the end of the series: tliesp at- 
tempt^ have ilot been attended with any success; and it is by 
1 have been led to adopt an order quite different, of. ^ 
l idiaB in the first place attempt to give a ganeral 
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ivjiich sliall be developed and defined in the two following^ arti-i 
cles. The bodies which hare been hitherto considered as non<^ 
metallic, all possess the property of forming i^ds with some 
timong them, the distinctive c|iaracter of wliieh is to make acid 
all combinations into which they enter in sufiiclent quantity. 
Several metals, and even some of those best entitled to this 
name, also present this property, and produce acids on being 
combined with the same acidifying substances. Those metals 
form two groupes, distinguished besides from each other by nu¬ 
merous differences. Some are cmiuently fixed and infusible; and 
it seems to be the same case with their combinations with chlore, 
at least if we may judge by the ehlornrc of chrome which presented 
this property to M. Dulong. It is with oxygen that they produce 
the acids from which the chemists have drawn the character w'lych 
distinguishes them. The others are very fusible; the combina¬ 
tions which they form with ox}gcn present bnt feeble acid cha¬ 
racters; for wc ought not to reckon among them arsenic, which, 
'as I have already said, ought to be united to the bodies which are 
considered as not metallic. And but for the labours of Messrs. 
Chevreul and Berzelius, the acidity of the peroxides of tin and 
antimony would have been still unknown; but these metals pro« 
duce with chlore compounds liquid, or of a butyraceous consist¬ 
ency and volatile, and which possess the most essential properties 
of the acids. It is easy to see that the noii-metallic simple 
bodies are united on the one hand with the infusible metals 
acidifiable by carbon and boriurn, and on the other with tin 
and antimony by phosphorus and arsenic, the combinations of 
which with chlore have the greatest analogy with the chloro- 
stannic acid {splrilus Libavit), All the other metals ought 
therefore to be placed between tin and antimony on the one 
hand, and the infusible acidibablc metals on the other. Those 
which add to tlie greatest affinity for oxygen, the property of 
forming with it alkaline combinations, occupy in some measure 
the middle part of this interval, and are connected on the one 
hand with tin and antimony, and on the other with tungsten, 
columbium, chrome, and molybdenum, by tw'o series of metals, 
which present in the one and the other series all the degrees of 
affinity for oxygen, and the oxides of which also pass gradually 
through the various degrees of alkalinity and acidity which cha¬ 
racterize that kind of compounds; but the bodies of which the 
two series are composed, present besides sufficient differences to- 
enable us always easily to determine that to which they belong. 
Such is the order by which I have been led, not by syeteUuitie 
views, which I disavow; but after having made a great lllfiber 
^ attempts, in order to see if we couid not adopt another't^l^ 

M 
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out wandering frcnn naturd analogies, and Mter having com¬ 
pared simple bodies under every point of view which can be* 
presented by thfr properties which they possess. 

1 shall return to the subject iii another paper. 


XCIII, On fkc' Lairs Glserved in (he Distiilulion of vegetalle 
Forms. By AlexandjiR CuunL lIuAiisoLDT*. 

Botany, long confiiicd to the simple description of the external 
forms of phiiils and ilicir aitiiicial classification, now presents 
several branches" of stiuly, which place it mol'«j on a footing with 
the other sciences. Such are the (]irttiii>utiou of vegetables ac- 
corjtiiug to a natural method founded upon the whdll part of 
tlieir structure; physiology, whieh displays tlicir internal orgaiii- 
ziitiou; bt'tauical geography, which assigns to each tribe of plants 
ihcir height, liiuits, and cHtnate. The terms a/pine planiSy 
plants of'hot countnes. plants <f the sca^shore, are to he found 
in all languages, even in those of the most savage nations on the 
banks of the Oronoko. I'hcy prove that the attention of men 
has been constantly fixed on the distribution of vegetables, and 
on their connexion with the temperature of the air, the elevation 
of the soil, and the naluic of the ground which they inliabit. 
It does not require much sagacity to observe, that on the slope 
of tlie high mountains of Artneiiia, vegetables of a different lati¬ 
tude follow each in succession, like the climates, superposed as it 
were upon each other. This idea of 'I'ournefort, developed by 
]>inna'iis in two interesting dissertations, [Statioiies tt Cohnice 
Pla7itiunm,) novcrthcle'^s contains the first seeds of botanical 
geography. Meuzcl, the author of an unpublished Flora of Ja¬ 
pan, strongly recommends to travellers rcsearclics as to the dis¬ 
tribution of species in the different regions of the globe. He 
had even pointed out the result before by the name of the Geo* 
grapliy of Plants. This appellation was again employed, and 
almost at the same time, aliout the year 178o, by the Abbe 
Giraud Soulavie, and by the celebrated author of the Studies of 
Nature ; a work which, amid a great variety of very inaccurate 
ideas as to the physique of the globe, contaiiis some profound 
and ingenious views as to the forms, relations, and habitudes of 
vegetables. Abbe Giraud Souluvie was occupied in preference 
witli the plants already cultivated: he has distinguislied the cli¬ 
mates of the olive trees, the vines, and the eliesiiuts. He gives 
a vei^gl section of Blount l\Ic 2 in, to which he has added tbg 
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barometrical heights, because/^ as he says, he has a great 
contempt for every result taken irorn barometrical measurement*”. 
His Geography of the Plants in the South of Fraivce was iollowed 
by the Teniamen HisfoiiiiB ■geographk fP Fegf-tabUium of the 
learned Professor Strohmaycr, published in 1800 at Gottingen 
in the form of a dissertation ; but thisTentamen exlr.bits rather 
the plan of a future work, and the catalogue of authors to be 
consulted, than information respecting the altitudes which spon¬ 
taneous plants reach in dilferrnt climates. The case is the same 
with the very-philosophical views announced by IVJ. Treviranus 
in his Essai de Bioloifie', wethcicin (ind general considerations, 
but no measurements of heights, and no thermouietrical ind^ica- 
lions, wliich are the iolid baacs oJ the geography of plants, rhis 
Ktiitly has not risen to the rank oi a science, until men of science 
have perfected both the measures of heights by barometrical 
observations, and the determination of mean tv?inperatures j or, 
what is more important for the development ot vegetation, the 
detcM-minaiion of the differences between the temperature of 
summer and winter and between that of day and night. Few 
brandies of study have in our day made more rapid progress; and 
a long time has not intervened hetwecTi the first efforrs and the 
present period, when by the united observations of a great num¬ 
ber of travellers, we have succeeded in fixing the limits of ve¬ 
getables in Lapland, the Pyrenees, the Alps, Caucasus, and the 
Cordilleras of America. 

The vegetables which cover the vast surface of the globe pre¬ 
sent, when vve study by riatural classes or families, striking dif¬ 
ferences in the diatribiitioii <n thoir forms: it ia to the laws of this 
distiibutinn t!»at I have recently turned my attention. On li¬ 
miting them to the eoiintries in wliich tlie number of the species 
i'^ exactly known*-, and by dividing this number by that of the 
Glunmcea'f, the leguminous plants, the lahiutcd; end the com¬ 
pound, w'c find numerical relations which form very regular 
i*eiics. ^Fe see certain forms become more common from the 
equator towards the pole, like the fcrns, the gluinaceae, the eri- 
citieae, and the rhododendrons. Other forms on the contrary in¬ 
crease from the poles towards the equator, and may be consi¬ 
dered ill our hemisphere as southern forms: such are the ru- 
biriccee, the malvaccie, the euphorbia, the leguminous and th« 
composite plants. Finally, otliers attain their maximum even 
in the temperate zone, and diiniiiisli, also towards the equator 

*■ Lapland, France, England, &c. according to Messrs. Wablenbcrg, 
Buob, lUiuond, Decandolle, and Smith. , . ^ 

J: The Glumaccar coiUuin llic tiiru; f.uuilies of Grmunc^t, Cj/perad^Vhd 
J^cacea. 
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and the poles* Sueh are the labiated plants^ the amentacese^ 
the cruciferse, and the umhelliferae. Part of theee data long aiiiee 
a^uck hotanic#t>raveIlers, and all those who have lotted into 
herbals. It was known that the cruciferae and iiTnl>elKfera dis¬ 
appeared almost entirely in the plains of the torrid zone, and 
that none of the malvacece were found beyond the polar dirdle. 
It is the same wi^i the geography of the plants as with 
logy. The results of those aeiences are so simple that in all a^s 
general ideas have been formed of them: but it is only after la¬ 
borious researches, and after having collected a grtat number of 
accurate observations, that numerical results w’ere attained, and 
an acquaintance w'ith tire partial inodiheations undergone by the 
law 0 / the distribution of Jorms. A table which we have drawn 
Up CNliibits this law with respect to sixteen families of plants 
distributed over the equatorial, temperate, and glacial aO^es. We 
there see with satisfaction mixed witli surjnise, In organic 
nature, the forms present constant relations uudor the same iio- 
thermal parallels^ i. e. on curves traced by points of the globe 
which receive an eqiial rpiantity of heat. The grasses form in 
England l-12th, in France l-13th,, in North America l-lOth, 
of all the phanerogamous plants. The glumaces form in Ger¬ 
many l-7th ; in France l-8th; in North America l-8th; in 
New Holland, according to the researches of Mr. Brown, l-8th; 

the known phanerogamous plants. The composite plants in¬ 
crease a little in the northern part of the new continent; for, 
acconiing to the nevv Flora of Pursch, there is between the pa¬ 
rallels of Georgia and Boston l-6th; whereas iu Germany we 
find 1 -Sth; and in France 1 -7th, of the total number of the species 
with visible fructification. In the whole temperate zone, the 
gluinacese and the composite plants form together, nearly one- 
fourth of the phanerogamous plants ; the glumaceas, the com¬ 
pos! tie, the cnicifene and tlic leguiniiiosse, together nearly one- 
third. It results from these researches that the forms of or¬ 
ganized beings are in a mutual dependence, and that the unity 
of nature is such that the forms are limited, the one after the 
other, according to constant laws easy of determination. When 
we know upon any point of the globe the number of species pre- 
eented by one of the great families of the glumaces, the com¬ 
posite, the cruciferous, or the leguminous plants, we may estimate 
with considerable probability both the total number of the pha¬ 
nerogamous plants, and the miinber of species which compose 
the other vegetable families. It is thus that, by knowing under 
tli^^pperate zone the number of the cyperaceae or composite 
re nmy guess at that of the gramineous or leguminoj^ 
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The number of vegetable species described by botanists, or ex¬ 
isting in European herbals, extends to 4400t^> of which 
are agamous. In this number we had alrea<^ included 3000 
new phanerogamous species enumerated by M. Bonpland and 
myself, France, according to M. Decandolle, possesses 3645 
phanerogamous plants, of which 4(50 are glumaceae, 49(^ com- 
positej* and 230 leguminous, &c. In Lapland there are only 
497 phanerogamous plants; among which are 124 glumaceae, 
58 composite, 14 leguminous, 23 amentaceous, &:c.' See my 
Essay on the Geography of Plants published in 1806, and of 
which I am preparing a new edition. 

In order to account for the differences wliich exist sometimes 
between the relations exhibited by Germany, North America, 
and France, we must take into consideration the more or less 
temperate ^imates of those regions. France extends from 42^® 
to 51“ oflatitU^r - On this extent the mean annual heat is 16® 7^ 
to li®: the mean heats of the suniiner mouths are 24° to 19°. 
Germany, comprised between 46** and 54® of latitude, ^pre¬ 
sents at its extremities mean annual temperatures of 12* 5 and 
8° 5', The mean heats of the summer months there are 21® 
and 18°. North America, in its immense extent, presents the 
most varied climates. Mr. Piirsch has made us acquainted with 
2000 phanerogamous plants which grovv between the parallels 
of 35" and 44°; consequently im<lc*r mean annual temperatures 
of 16® and 7®. 1’he Flora of North America is a mixture of 
several Floras. The southern, regions give it an abundance of 
malvuceaeand composite plants; the northern regions, colder than 
Europe under the same parallel, furnish to this Flora abundance 
of rhododendrons, amentacese, and coniferae. The caryophylleffi, 
the iimbeliiferae, and the cruciferae are in general more rare in 
North America than iti the temperate zone of the old conti¬ 
nent*’. 

These constant relations observed on the surface of the globe, 
in the plains from the e(iuator to the pole, are again traced in 
the midst of perpetual snows on the summits of mountains. We 
may admit, in general, that on the cordilleras of the torrid zone 
the boreal forms become more frequent. It is thus that we see 
prevail at Quito on the summit of the Andes, the ericineae, the 


• For the sake of those who are not much com-erBdiit in descriptive bo¬ 
tany, we shall here enumerate the plants nhich serve ns a type to the forme 
or principal families: Glumucets, rushes, tares j vrclude<c, orchis, satyrlon, 
vanilla; /a6ta.<e, sage; tfricineiz, broom; co/ii/wsitif, coltspmt, tuss^^Mj Tit- 
Uftcea, madder, quinquina; umbellifepie, fennel; crticiferte, 

; malnuce/B, cotton; leguminose, fume, trufSes, sensitii 
m^iotlfiacvaf mUlty iMlItJe; cmenlcwsef, willow, oak; conjfcra:, pii 
fluii'iperr ,. ^ 

• VoK 47. June ISt'lT - T f " fhodo- 
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rhodpdendro^ at^ the gramineous plants. On the eontrarVr 
the lebiatae, r^hiaceae, the malvacem, and the euphorbtac^ 
tibtn become as qu^ as^they are in Lapland. But this analogy 
i's not supported in the fenis and the composite plants. The 
latter abounds the Andes, whereis the former gradually dis¬ 
appear when they rise above 1800 fathoms in height. Thw the 
climate of the Andes resembles that of northern Europe only 
with respect to the mean temperature of the year. The repar¬ 
tition of heat into the different seasons is entirely different, and 
powerfully influences the phaenomena of vegetation. In general, 
the forms which prevail among the Alpine plants are, according 
to my researches, under the iorrid zone, the gramine4se 
(sBgopogon, podosaemum, deyeuxia, avena); the composiltB 
(ciwitium, espeletia, aster, baccharis); and the caryophylhife 
(arenaria, steUaria). Under the temperate zone, the rom- 
pnsitee (senecio, leontodon, aster); the caTyopliylleeB (ceras> 
tium, cherleria, silene); and the cruciferce (draba, lepidium). 
Under the frozen zone, the caryophyllece (steUaria, alsitM>); 
the ermnecd (androiueda) and the rtmunculacece. 

These researches into the law of the distribution of forms, na- 
tnrally lead to the question whether there exist plants common 
to both continents } a question which inspires the more interest, 
as it belongs to one of the most important problems in Zoonomia. 
It has been long known, and it is one of the most interesting 
results from the geography of animals^ that no quadruped, no 
terrestrial bird, and, as appears from the researches of M. La- 
treillc, almost no insect, is common to the equatorial regions of 
the tivo worlds. M. Cuvier is convinced by precise inquiries 
that this rule applies even to reptiles. He has ascertained that 
the true boa constrictor is peculiar to America, and that the 
boas of the old continent were pytons. As to the regions beyond 
the tropics, Buffon has multiplied beyond measure the number 
the animals common to America, to Europe, and the north of 
Asia. We are assured that the bison, the stag, and the goat of 
America, the rabbit and the musk rat, the bear, &c. &c. are 
species entirely different from those of Europe, although Buffon 
affirmed the contrary. There remain only the glutton, the 
wolf, the white bear, the red fox, perhaps also the elau, which 
have not characters sufficient to entitle them to be spediic. 
Among the plants, wc must distinguish between the agamse and 
the cotyledoneae; and by considering the latter between the mo- 
nocotylodens and the fficot}ledons. There remains no doubt 
thatmany of the mosses and lichens are to be found at once in 
eMj^nal America and in Europe: our herbals show this. But 
is not the SEine with the vascular agams as with thdF 
dlpBirof acellular texture. fonts and the lycopodiacea# 

» do 
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do not follow tli6 same laws with the mosses and the lichens* 
The former, in particular, exhibit very few speeks universally tO 
be found; and the examples cited are freqiiehl!^ doubtful. ^ As 
to the phanerogamous plants (with the exception of the rhizo- 
phora, the avicennia^ and some other littoral plants), the law of 
BuflFon seems to he exact with respect to the species furnished 
with two cotyledons. It is absolutely false, although it has been 
often affirmed, that the ridges of the cordilleras of Peru, the 
climate of which has some analogy with the climate of France 
or Sweden, produce similar plants. The oaks, the pines, the 
yews, the ranunculi, the rose-trees, the alchemilla, the valerians^, 
the stellaria, the draba of the Peruvian and Mexican Andes, have 
nearly the same physiognomy with the species of the same ge¬ 
nera of North America, Siberia, or Europe. But all these al¬ 
pine plants of the Cordilleras, without excepting one among 
three or four thousand which wc have examined, <liffer specifi¬ 
cally from the analogous species of the temperate zone of the old 
continent. In general, in that part of America situated between 
the tropics, the mouocotyledontal plants alone, and aniong tho 
latter almost solely the cyperaccie and the gramineae, are com¬ 
mon to the two worlds. These two families form an exception 


to the general law which we are here examining,—a law which is 
so important fur the history of the catastrophes of our planet, 
and according tO which the organized beings of the equinoctial 
regions differ essentially in the two continents. I have given in 
iny Prolegomena a precise catalogue of those monocotyiedontal 
plants common to the shores of the Oronoko, Germany, and the 
East Indies. Their number does not exceed 20 or 24 species, 
among which it is sufficient to cite the cyperus raucronatus, 
c. hydra, hypaelyptum argenteum, poa eragrostis, andropogon, 
aliioni, &c. 

Ill North America placed beyond the tropics, we find nearly 
one-seventh of monocotyiedontal and dicotyledontal plants com¬ 
mon to the two continents. Of 2900 phanerogamous species 
collected iu the New Flora of Piirsch, 390 are European. It is 
true that we may hazard some doubts, as well with respect to 
the number of the plants which have accompanied Europeans 
from one hemisphere to the other, as upon those which, when 
better examined, will be recognised subsequently as new species: 
but it is impossible that this state of uncertainty should extend 
to all 5 and it is to be presumed that, even after a careful exami¬ 
nation, the number of the species common to the temperate 
zones of the two worlds will still remain very considerah|^*^- 
joiw. Mr. Brown recently undertook some researches 
jprts of New Holkml. A tweatv-eighth pqrt of all the 
c:^'ledon 5 hU^erlo fiashd in thwrWtral continent are coifii 
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to it with England, France, and Germany. Among the dicoty¬ 
ledons the ratio la only 1 in 200; which proves once more how, 
in the two henfllpheres, the grasses and the cyperaceae are the 
most diffused, on account of the extreme flexihility of their or¬ 
ganization. It would he desirous that learned zooiogists sliould 
endeavour to examine the analogous nunicrical ratios presented 
hy the distribution of the different families of animals on the 
globe. 

In the fui'stral hemisjjhere the vegetable forms of the torrid 
zone advance more towards the pole than in the boreal hemi¬ 
sphere. I he fcni-trees in Asia and America are rarely to be 
found bej'onU the tropic of Cancer; whereas in the austral part 
of our globe the Dicksonia antaretka, the trunk (rf which is six 
metres in height, pushes its migrations as far as Van Diemen’s 
Land under the latitude of 42“ : it has even been found in New 
Zealand, in Dusky Gulph, under the parallel of Lyons. 

Other forms not less majestic, and which were thought to be¬ 
long ejcclusively to the equinoctial Flora, the parasite orehideae 
(epidendra, clendrf>bia) arc found mixed with the arborescent 
ferns far beyond llic tropic of Capricorn, in the centre of the 
austral temperate zone. These pheenomena of the geography of 
plants prove how vague is what lias been generally said of the 
great dirninution of temperature in the southern hemisphere, 
without distinguishing between the parallels more or less near 
the pole, and >vithont any regard to the division of heat among 
the different seasons of the year. Those regions towards which 
the equinoctial forms extend, possess, on account of the immen¬ 
sity of the seas wliich surround them, a true island climate. 
From the tropic of Capricorn to the juirallel of 34®, and per¬ 
haps still further, the tucun heats of the year (i. e. the quantity 
of heat received hy any given point of the globe) do not differ 
considerably in the two hemispheres. On casting our eyes over 
tlie three continents, New Holland, Africa, and America, we find 
that the mean annual temperature of Port Jackson (lat. 33® 51') 
is 19° 3' of the centigrade thermometer: tliat of the Cape of 
Good Hope (lat. 3«h’ 5i) ) 19° 4'; that of the town of Buenos 
Ayres (lat. 34° S(»') 19"^ We may he surprised at this great 
equality in the distribution of heat by'the 34® of austral latitude. 
Meteorological oliservations, still more precise, prove that in the 
boreal heniisjihere, under this very parallel of 34°, we find a mean 
temperature of 19® 8', On advancing towards the antarcuc pole, 
perhaps even to the parallel of 57', the temperatures of the two 
hcnMiidberes differ less in winter than summer. The Malouine 
/situated in 51° and a half of south latitude, have less 
aid in winter than h ex|»erienced at London. The 
BMttM-e of Van Diemcn’a i^nd : it freiJS 
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during ivinter, but not so much as to destroy fhe fern-trees and 
the parasite orchidcce. In the adjoining scBS*^apt. Cook, .in 
42° of austral latitude, did not see the .thern)oineter fall below 
+ 6°, 6 in the midst of winter (July)* To these very mild win¬ 
ters, summers succeed remarkable for an extraordinary coolness. 
At the southern eMremity of New Holland (lat. 42° 4 H) the 
temperature of the air rarely rises in the mid.st of summer at 
noon-day higher than 12’or 14“; and in Patagonia, as in the 
adjoining ocean (lat. 4vS’—58’), the mean heat of the warmest 
month is only 7^—8'^; whereas in the boreal liemisphcic at Pe¬ 
tersburg and Umeo (lat. 59° 5(i' and ()3° 50") this heat cxceetls 
I/ —19- It is this mild temperature of the islands, which 
the southern countries enjoy between *‘10° and 40’ of latitude, 
which permits the vegetable foi ms to pass bey^md the tropic of 
Capricorn. They embellish a great part of the temperate zone; 
ami the genera which the inhabitant of the nortbcni hemisphere 
regards as exclusively belonging to the trojiical climates, present 
numerous species betywcu the parallels ol 35 ’ and ‘>8° of south 
latitude. 


XCIV. Notices respecting New Books. 

Essays on Insanity, Hypochondriasis, and other Nervous Af¬ 
fections. By John Uuid, M.D. Meiuhcr tj'the Royal Col- 
lege <tf Physicians, Londwt; and late Physician to the 
bury Dispensary, pp. 272. 8vo. Longman and Co. 

C)uR readers will find in the above-work a rational and philoso¬ 
phical view of tlie most distressing of all the afllictitais to which 
Imman nature is subject. 'I'he treatment recomniemled by Dr. 
llcid is that of gentleness and kimli ess on all occasions, and co¬ 
incides in all its bearings with the views which have been taken 
of this distressing subject, by those enlightened legislators and 
other friends of humanity who have of late directed the public 
attention to the condition of those afiflicted with mental derange¬ 
ment. 

Dr. Reid’s ideas of modern lunatic asylums are precisely those 
which now generally prevail, and by tlie adoption of which much 
human misery will in all probability be in future spared; and to 
his credit be it remembered, that the hints which we are about 
to subjoin were thrown out in another fofm several yeara1||M by 
the enlightened author, and so far he may claim the 
^iginality. We now present our readers with the doct<llf*^^iiSH 
’^ription of those charnel houses of the human intellect called 
j^iatic Asylums^ as a spcciui^ not only of his philosophical 
^ Ff3 and 




454 


Notices respecting New Books, 

and expanded vmVs, as a pleasing example how forcibly such 
a heart^rending^l^ject can be made to press on the human mind, 
and even how attractive it ean be rendered, by those charms of 
eloquence, accompanied by a poetical yet chaste imagination, 
for which all Dr. Reid’s writings are distinguished. 


LUNATIC ASYLUMS, 


** I am not mail! I have been imprisoned for mad— s- oiirged for mad—- 
banished for mad—but mad 1 am not.” 

Gtiy Mnnnering, 

The mind of a man may be bruised or broken as well as any 
limb of his body, and the injury, when it occurs, is not so easy 
of reparation. A morbidly tumid fancy cannot, like many other 
swellings, be made speedily to subside; an intellect out of joint 
will not allow of being set with the same facility as a dislocated 
bone; nor can the deep and often hidden ulcerations which arise 
from mental distemper or disorganization, be healed with the 
tame readiness or certainty as those more palpable sores which 
teke place on the surface of the body. On this account it is, 
that so close and vigilant an observation is required in watching 
the incessantly varying movements, and in inspecting the too 
exquisitely delicate texture of a disordered and highly wrought 
imagination. 

** One thing at least is certain, that in the management of 
such maladies, tenderness is better than torture, kindness more 
effectual than constraint. Blows, and the strait-waistcoat, 
are often, it is to be feared, too hastily employed. It takes less 
trouble to fetter by means of cords, than by the assiduities of 
sympathy or affection. Nothing has a more favourable and 
controtiling influence over one who is disposed to or actually af¬ 
fected with melancholy or mania, than an exhibition of friend¬ 
ship or philanthropy; excepting indeed in such cases, and in 
that state of the disease, in which the mind has been hardened 
and almost brutalized, by having already been the subject of 
coarse and humiliating treatment. Where a constitutional in¬ 
clination towards insanity exists, there is in general to be ob¬ 
served a more than ordinary susceptibility to resentment at any 
act that offers itself in the shape of an injury or an insult. 

Hence it will not appear surprising, that as soon as an unfor¬ 
tunate victim has been inclosed within the awful barriers of either 


the public or the minor and more clandestine Bethlems, the destiny 
of bf^gpeason should, in a large proportion of cases, be irretriC" 
l^ed. The idea that he is supposed to be insane, is air 
sufficient to make him so; and when such a mod|||p. 
^ olbitma^ement is used with men, as ought not to be, althoug^^ 
H loo geaemliy is, applied to brutes, pan wc wonder if # 
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should dften, Irt a person of more than ordinary irritability, pro¬ 
duce, car at any rate accelerate the last and .jiiiciirable form of 
that disease, to which at first perhaps there wets only a delusive 
semblance or merely an incipient approximation ? 

“ Tasso, the celebrated poet, was once instigated by the vio- 
)ence of an amorous impulse to embrace a beautiful woinaq in 
the presence of her brother, who happening to be a man of rani^ 
and power, punished this poetic license by locking up the offen¬ 
der in a receptacle for lunatics. It is said that by this confina- 
. ment he was made mad, who was before only too impetuous o» 
indiscreet. 

“ That a wretched being, who has been for some time con¬ 
fined in a receptacle for lunatics, is actually insane, can no more 
prove that he was so w'hen he first entered it, than a person's 
being affected with fever in the black hole of Calcutta, is an 
evidence of his having previouJy laboured under febrile infection, 
Bakewcll, the late celebrated agriculturist, was accustonicd 
to conquer the insubordination or any vicious irregularity of his 
horses, not by the ordinary routine of whipping and spurring, but 
by the milder and more effectual method of kindness and caresses; 
and it is worthy of being remembered and practically applied, 
that, although the human has higher faculties than other ani¬ 
mals, they have still many sympathies in common; theie arc 
certain laws and feelings which regulate and govern alike every 
class and order of ditimated existence. 


** In order to obtain a salutary influence over the wanderings 
of a maniac, we must first secure his confidence. This cannot 
be done, without behaving towards him with a delicacy due to 
his unfortunate state, which for the most part ought to be le- 
gurded not as an abolition, but as a suspenaion merely of the 
rational faculties. Lord Chesterfield speaks, in one of his hu- 
moivus essays, of a lady whose reputation was not lost, but was^ 
only mislaid. In like manner, instead of saving of a man that 
he has lost his senses, we should in ntany instances more correctly 
perhaps say that they were mislaid. Derangement is not to be 
confounded with destruction j we must not mistake a cloud for 
night, or fancy, because the sun of reason is obscured, that it 
will never again enliven or illuminate witii its beams. There ia 
gnmnd to apprehend that fugitive folly is too often converted 
into a fixed and settled phiensy; a transient guest into an irre* 
movable tenant of the mind; an occasional and accidental aber¬ 
ration of intellect, into a confirmed and inveterate habit of de- 


«reliction; by a premature and too precipitate adoption of inea- 
aures and methods of management, which soroetim% ^|^d, 
w are necessary, but which are^o only in cases of (\trcini|'JM ul- 
f timate d^peration» • ' 

' “A heavy 


* 
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A heavy reipoimbility pjresses upon those who preside or of¬ 
ficiate in the asylpnaMaf dui^y. Little is it known how much 
injustice is cosiiilifeted^ and how much useless and wantonly in> 
iiicted misery is endured, in those infirmaries for disordered, or 
rather cemeteries for deceased intellect. Instead of trampling 
upon we ought to cherish, and by the most delicate and anxious 
care, strive to nurse into a clearer and a brighter flame the still 
glimmering embers of a nearly extinguished mind. 

It is by no means the object of these remarks to depreciate 
the value of institutions which, under a judicious and merciful 
Miperintendance, might be made essentially conducive to the pro¬ 
tection of lunatics themselves, as avcU as to that of others, who 
would else be continually exposed to their violence and caprice. 
But it is to be feared that many have been condemned to a state 
of insulation from all rational and sympathizing interccHirse be¬ 
fore the necessity has occurred for so severe a lot. Diseased 
members have been amputated from the trunk of society before 
they have become so incuvable or unsound as absolutely to re¬ 
quire separation. Mahy of the depots for the captivity of intel¬ 
lectual invalids may be regarded only as nurseries for and manu¬ 
factories of madness; magazines or reservoirs of lunacy, from 
which is issued, from time to time, a siiflicient supply for perpe¬ 
tuating and extending this formidable disease,—a disease which 
is not to be remedied by stripes or strait-waistcoats, by impri¬ 
sonment or impoverishment, but by an unwearied tenderness, 
and by an unceasing and anxious superintendance. 

The grand council of the country ought to be aroused to a 
critical and inquisitorial scrutiny into the arcana of our medical 
prisons, into our slaughter-houses for the destruction and muti¬ 
lation of the human-mind.” 


♦ Mr. Sowerby announces the contiuuation of his ** British Mi¬ 
neralogy.” lie intends to complete it in three or four more 
numbers, and to give copious indexes to the whole work. He 
begs leave to express a hope that his friends will assist him iu 
making it as complete as possible, 


XCV. Vroceedings of Learned Societies. 

H' 

ROYAL SOCIETY. 

June 13.— T. A. Knigut, Esq. F.R.S. in a letter to th§ 
Fresident, communicated the results of some further experiments^^ 
made on the leaves of plants, tending to prove that^ 
llt^iiiaUeY of timber is formed in them, and that the true sap^^ 
dijjrending from the leaves to tine Toots, tbrms aiburuum. Hof 
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made a transverse and longitudinal section of the leaf stalk of a 
vine, and raising up the bark an ind^ bekrtv tlse leaf, inserted it 
in the section of the leaf stalk ; and tto preserving a communi¬ 
cation between the bark and leaf, the. intermediate part being 
rolled tight with paper, he found that tlfe bark acquired thick¬ 
ness, and a woody character. He next took the leaf of a^otatoe 
and planted it; but although it did not, as he expected, produce 
tuberous roots, it formed, like cuttings of shrubs previous to their 
striking root, a large round lump, which lived through the win¬ 
ter, and he is now trying whether it will grow into a perfect 
potatoe. He took a shoot of a vine detached from the stock, 
and immersing a })art of its largest leaf in water during a month, 
the smaller leaf not only lived but grew, and acquired thickness: 
this he considers a clear proof that the smaller leaf was nourished 
and augmented only by the food it received from the large one, 
which was partly in water, in addition to these experiments 
Mr. Knight observes, that if trees be deprived of their leaves their 
fmit never ripens; that evergreens bear fruit at all seasons of the 
year, in winter as well as summer; aiirf that deciduous plants 
only produce their fruit ju evious to shedding their leaves. The 
common holly is seen with its berries in the midst of W'hitcr. 
The quality and quantity of fruit, he seems to think, almost en¬ 
tirely depend on the nature and quality of the leaves; and hence 
the necessity of garrleners being more cautious in stripping off 
the leaves of fruit trees where they tend to keep the sun off the 
fruit. 

Dr. Holland. F.ll.S. communicated an account of a manufac¬ 
tory of sulj)liat of magnesia in Monte della (ruardia, about five 
miles from Genoa. This mountain, which is at tlic extremity of 
tlie Appenlnes, is about 2()()() feet aliove tffic level of the sea, 
and abounds in veins of co[)per and iron pyrites, and magnesian 
limestone. The original manufactory w'as confined to sulphat 
of iron and copper; but it was discovered that magnesia wa» 
very abundant, and that it also could be procured by the same 
process. The prtjcess is very simple ; the ore is roasted eight or 
ten days vvitli a w’ood fire, it is then dissolved in water, and the 
sulphats of iron and copper crystallized; about one per cent, of 
the nuignesian lime is added, and sulphat of magnesia is formed, 
which is sold in Italy under the denomination of sal inglesa. 
The peculiarity in this process is the quantity of magnesian liiriis 
added: if it were grealer, sulphat of lime would be produced; if 
|es8, no sulphat of magnesia would he formed. This manufactory 
fis but small, and is situated on the side of the hill, about 1600 
feet above the level of the sea. Tiie ore is dug out <tf 
i tain in a manner to form a kyid of tunnel, but the mngniSsiaii 
^limestone ijs very abundant* ' . 

iW June 
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June 20.—Dr. Brewster,, in a letter to the President, gave an 
nccuunt of his expeiiii^il^Ton the eyes of fishes, hy which it 
itppears that the 4Uy^B3^ijrlens of fishes, according to its den- 
;Sity, is capable of receiving the property of double refractiiig cry* 
btals, the same as glass, by compression. Dr, B. related a num¬ 
ber of eftcperinienta which he made on the eyes of fishes, and their 
effects Oil colours j from which he concludes that one part of a 
fish’s eye experiences mechanical dilatation, and another mecha¬ 
nical contraction. He thinlis that the chief cause,why so little 
progress has been made in augmenting our knowledge of the eye 
and of vision, is owing to an excessive confidence in a supposed 
analogy between optic glasses and the crystalline lens. 

Sir Everard Home, Bart, furnished a supplement to a former 
paper on the skeleton of a peculiar kind of fish in Mr. Bullock’s 
Museum. Two gentlemen having procured parts of this singu¬ 
lar animal in different places of the country, were so kind as to 
submit them to Sir E.*s inspection j in consequence of which he 
can now state with confidence, what he before only conjectured, 
that the animal must have been a fish, as the bones which are 
wanting to complete Mr. Bullock's specimen have been partly 
discovered in Dorsetshire, and part elsewhere. He has now 
made drawings of the perfect skeleton, to illustrate this and his 
preceding paper on the subject. He noticed particularly the cha¬ 
racteristic differences between the ribs of land and sea animals ; 
the former being joined to the vertebree, in order to rise and fall 
In breathing; the latter being fixed, and adapted to support the 
sides against the lateial pressure of, and suit the fish's motion 
through, the water. 

LiNNEAN socmxy. 

Friday, May 2w.—On this day the Anniversary Meeting of 
the Linnean Society of London was held at the Society's house 
in Gerrard-street, Soho, for the Election of a Council and Of¬ 
ficers for the present year, when the following Members were 
declared to be of the Council, viz. 

Sir James Edward Smith, Knt. William Horton Lloyd, Esq. 

M.D. William George Maton, M.D, 

. Samuel, Lord Bishop of Car- Daniel Moore, Esq. 

. lisle. Rev. Thomas Rackett. 

£dward Forster, Esq. Joseph Sabine, Esq. 

George Bellas Greenough, Esq. John, Lord Bishop of Salisbury, 
William Kent, Esq. Edward, Lord Stanley. 

Aylmer Bourke Lambert, Esq. Thomas Thomson, Esq. 

the following were declared to be the Officers for the ^ 
year, viz. 

. Sir James Edward Smithy Knt. M,Pt Present. ^ 

r* Samuel/,,'.'^ 


’itjr 
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Royal Ihstiiuie of Frtmce, 
Samuel, Lord Bishop of 

William George Maton, M.D, 

Edward Forster, Esq, Treasurer. 

Alexander MacLeay, E*q.\ c *. • 
Mr. Richard Taylor, / Secretaries. 




The Members of the Society afterwards dined together at the 
Freemasons’ Tavern, Great Queen-street, according to annuid 
custom. 

June 4.—A. B. Lambert, Esq, Vice-President, in the chair. 
Read part of a Monograph of the British Roses, by Joseph 
Woods, Esq. F.L,S. 

June 1S.~.-W. G. Maton, M.D. Vice-President, in the chair. 
Read a part of Observations on the Linnsan Junci growing 
in Great Britain,” by J. E. Bicbeno, Esq. F.L.S. 

Adjourned to the 5th of November. 


ROYAL INSTITUTE OF FRANCE. 


Analysts of the Labours of the Class of Mathematical and 
Physical Sciences for the Year 1815. By M. CuviEit. 

[Continued from p. 394.] 

CHEMISTRY. 

The third volume of the Elementary Chemistry of M. Thenard 
has appeared. This learned professor therein treats at full 
length, and according to the most modern discoveries, (among 
which there are a great many for which science is indebted to 
him,} of the immediate principles of organi^pd bodies, of the 
various productions, of their decomposition, and of their employ¬ 
ment in the arts. The fourth volume, which will conclude the 
work, is ill the press. 

MINERALOGY AND GEOLOGY. 

Among the questions which the learned who are occupied 
with the theory of the earth generally agitate, there are few 
more difficult, or which have occasioned longer and more ob¬ 
stinate disputes, than that of the origin of basalts, a kind of rock 
which some consider as the production of ancient volcanoes, 
while others regard them as deposited in the general liquid in 
which the common rocks arc formed, and as analogous to ^ 
irapps of the primitive earths. 

M. Cordier, inspector of mines, and correspondent of tliii 
fClass, having also directed his attention to this grand 
r has imagined, in order to resolve it, means entirely neWk 

His first reflections made bim perceive diat the greatest 
in order to compare the matter qf « contested natttrn 

with 
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with those of which either volcanic !^' ttwi^oaiic, 

is incontestably, ^ to, be||pribed to the ciroi{il)StatK^-or both 
being often coinposccrof particles so mixed,- ih^d rediK^d into a 
paste , of an appearance so homogeneous, that it is impossible to 
discern them with the eye. Chemistry cannot here comd' to 
the assistance of the senses, because it confounds all those ]>ar- 
ticles in its analysis, and only gives as a result the sum total of 
their primitive elements, in place of distinguislving those which 
belong to each of their species. 

M. Cordier, therefore, contrived a new mode of mechanical 
analysis, which consists in reducing in the first place into small 
bits, the mineral specimens the existence of which we may sus> 
pect in rocks which we wish to examine; 2dly, determining 
dearly the physical characters of those parcels, and their niau* 
ncr of acting when exposed to the blowpipe; 3dJy, pulverizing 
the rocks submitted to examination ; and lastly, in washing and 
sifting the various particles detaciied by this pulverization, and 
submitting them to the same tests to which parcels of substances 
well known are subjected. 

This is, as may be seen, a kind of microscopical mineralogy, 
from which M. Cordier has derived great advantage. The 
pastes, known by the name of lavas, and historically stated as 
such, were easily detected by thisS new analysis: their jiarticlcs 
were easily separated : they exhibited but a small number of 
combinations, in which sometimes feldspar prevailed, sunictiines 
pyroxene, and in which they were allojed in various proportions 
with the ore of iron denominated /i/anmOT-—with those three 
elements are mixed, but in a manner less general, amphibule, 
araphigene, mic ^^ eridot. and oligistous.iron. 

The basaltic pastes of an origin more or less contested were 
as easily divided into their constituent parts, and those parts 
\fyere not found different. All those ancient or modern pastes, 
whether recognised as lava or not, are tlureforc, according to 
the author, microscopical granites, in which the uniformity of the 
intermixed texture is interrupted only by very small vacancies 
a Iktle less rare in some lavas than in others, and which ap> 
peered to the naked eye to be homogeneous masses, in whicli 
are prevalent either tlie characters of the pyroxene or those of 
leld^ar, aud which cannot then be distinguished but by two 
icffts. 

,A part of the scoritB which accompany the stony lavas, and 
which are the brst products of the coagulation of matters in 
ifunj^pi^ are also composed of various grains, but finer, less rc^ 
gu){^]y itilierwoven, and neverth^a^ of the same species with the 
they cover; another part more changed by the 
of iire approaches more the vitrihed state; others. 



l^oyal Institute of France. 461 

finally, are completelj* in this statist bat there always remain so 
*nany trae^ of^heir origin that w^ii 9 m|i|r’aiistBke them. They 
are always referred to one of the t^0ilipipal orders of combi¬ 
nations recognised among the stony lasMS. 

M. Cordier endeavours to explain^ by the difference in the 
state of the scoriae, the phaenomcnon which has astonished so 
many travellers; namely, that certain currents of lava remain 
constantly sterile, while others are soon covered with the most 
luxuriant vegetation. It arises from the circumstance of the 
former being more vitrified than the latter, and therefore being 
less easily decomposed. 

The author also examines the obsidians, or volcanic glass; 
and by comparing together all the shades of their greater or 
lesser vitrification, he always finds some traces of that pyroxene 
or feldspar, the predominant principles of the two orders of lava; 
and the obsidians which melt into black glass have shown per^. 
feet transitions even tire length of the thickest basalt; in‘-a 
word, tlie obsidians, the scoria, the lava, the basalts do not 
differ in composition, but only by the accidents in their texture. 
Even the volcanic sands mid ashes yield upon being washed the 
same materials the aggregation of which forms the adjacent 
lavas. M. Cordier has pursued those materials into various 
substances, and after they had bCeii altered by time, arid extri¬ 
cated them from the new substances which enveloped .them, or 
wliich had been as if filtered into the interstices. In a word, he 
has not neglected the examination of any of the modifications 
of the tme or contest'id volcanic productions, and has no 
where found his general rules defective: hut when he passed af¬ 
terwards to those trapps, and petro-silex, in short, to those an¬ 
cient rocks to which basalts are sometimes rd^red, he has no 
longer recognised any of those characters so marked, which are 
said to establish between the \maa and the basalts incontestable 
relations. ^ 

The mass of those ancient rocks haS no apparent vacuitiei^ 
and they do not differ from -each other in point of colour. This 
cannot be insulated, nor can a mechanical analysis be mode of 
■them: consequently, if a part of those rocks are coitipO!^ of 
heterogeneous materials, it is not possible to determine-tha nj|H' 
neralogical species to which those materials belong. ’ 

Their chemical analysis also gives other results, partic!til?(jd^ 
because it yields nd titanium, 

Thus the pretended analogy between the trapps and the ba-. 
salts will not support a rigorous-examination. 

As to the origiri of the lavas causes of their 

M. Cordier risks no coBject^|| coAtddering 
eoagulated by an instontaheeli^rystalliitatioi^i^ lM easily rasol^f 

' tht 
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the peculiar prc^lem tong ^^^mtedttfioa t If the oryst^ In the 
Javas have hem takeil^^ eplhpletely formed frost ^ of 

the eattbj and Mtvekjfii^fl^hemj or if the;^ are fmD^ after¬ 
wards in their ^cant spaces or cells; or, finally, if thejr have 
crystallised at the same moment tshen the rest of their mass 
was hardened i and he gives us to understand that it is the latter 
<^inion which he adopts. 

He terminates his curious investigation by a methodical enu¬ 
meration of basalts and other pri^ticts of volcanoes arranged 
according to their materials of aggregation, and under the ban¬ 
ners of the two substances which therein predominate, feldspar 
and pyroxene. 

This mysterious nature of voIcanoes,these iitimemcjvci of heat, 
far removed from all the conditions which keep up heat at the 
sarfitce of the .earth, will be still a long time one of the great 
objects of the curiosity of natural philosophers, and will excite 
their efforts so long as any hopes of success remain. A young 
mineralogist as zealous as he is learned, M. Mesnard de la 
tjlroyei having had occasion in 1812 and 1813 to observe se¬ 
veral of the phaenomena of Vesuvius, drew up.a journal of them 
with great accuracy, intermixed with many original suppositions 
and ideas. 

Since the enormous diminution which the cone of tlie volcano 
underwent in 1794, when it sunk more than 400 feet, all the 
eruptions have taken place from its summit; which seems to have 
prevented them from being so abundant and so destructive as 
those which issued from its s^es. Th>* bottom of the crater 
rose, and it is not unlikely that it will be filled. 

The rivers of lava are the less abundant if a great quantity of 
seoriae and small wtones are thrown out during the eruption. 
The whole cone is covered with those small stones, which are 
soon changed by the acid vapours, and assume those lively and 
variegated colours which make them look like bunches of fiowers 
^ a distance, and which have inclined naturalists to suppose 
that the crater is filled with sulphur; which is so far from being 
true, that it is even very rare that sulphurous vapours are per¬ 
ceived in it: on the contrary, there rise strong and continual ex¬ 
halations of muriatic acid, and sea salt is every where concreted 
throughout. 

M. Mesnard de la Groye thence takes occasion to divide vol¬ 
canoes into two classes; those in which sulphur performs an 
essential part, and those in which the muriatic acid prevails. It 
is among the latter that he efasses Vesuvius. 

II# also notices the contiaual smoke which rises from tber 
rivers hwsa, and which axmotmeagreat humidity. This smoke 
is ^>ftK;t ^purely aqueous. No fiaanes are seen,'but sands and 

burnt 
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l»urnt 9taneiB j and the reverbewtion of the intemal furnace# on 
the vapome whieh issue, causes Jl|pon. The lava flows 
very sbwly v Its edges wlwn cooled fi|ii^i^.cmbunkment for it, 
and keep it above the level of the which is covered with 
scoriec; it is very difficult to get a sight of its fluid parts. We 
know besides, that its heat has nothing in it similar to that of 
glass in fusion; for when it envelops trunks of trees, it does not 
char them to the centre, M. de la Groye is also of opinion that 
the lava owes its fluidity to some principle which is consumed 
by the very act of fusion, and to this circumstance is owing the 
difficulty of fusing again that which has once cooled. The full 
mass, the part not swelled up into scorite, has a stony aspect: 
this is what the Germans call gravMem. The author compares 
the periods of the fusion of tiie lavas with those through .which 
the salts pass, which fuse after being swelled up. lie rdatem 
some curious facts with respect (o the prodigiously long duration 
of their heat, and thence concludes that they l>ear within them¬ 
selves the principle of their own heat, and that they do not 
possess a heat simply communicated. To all these remarks 
M. de la Groye adds a very detailed account of the grand erup¬ 
tion of IS 13, which produced an inflnity of ashes and' small 
stones, but the lava of which did not reach the length of the 
cultivated grounds. 

After having studied with so much care the burning volcanoes, 
M. de ia Groye wished also to give an account of the motives 
upon which the opinion is founded, that various mountaina 
may be classed among buj;nt-out volcanoes; and he visited one 
of them which De Saussure and other great geologists had al«' 
ready placed in this class, but with respect to which the obstinate 
Neptunists wdll still And abundance of pretexts for conflrming 
tlieir doubts. 

This mountain was tbuc of Beaulieu, about tb.ree leagues from 
Aix in Provence. The inequalities of the soil which siirroun^Sb 
it, represent currents similar to those of lava: its extent ie 
1200 fathoms by 6 or 700 in breadth : its mean elcvatimi above 
the sea is 200; the surrounding soil is calcareous to an iafluitil^ 
distance: towards the cast arc the basaltic rocks wliich seem 
form the nucleus of the whole system, but in the basaltic part 
itself there are also sea-sliel! > and abundance cf limCvStoiie. The 
amygdaloids and the basalts are covered with them, in .several 
places; in otliers their fragments are incrusted with them, and 
compose with tivir, limestone a sort of Irecke. He has often pc-> 
netrated into the cells of the amygdaloids. 

Nevertheless the principal rock is the secondary gruiistein^ctf 
the Germans composed of feldspv and pyroxene, soinetiines iis 
auch large grains that it resemifles granite. It forma a loi^ 

current. 
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current, and we pass from this rock by intennediate 
parabie to trapp pri^rly^^ called, to the cmniiton bp^t^tfmi- 
taining frequently petye^i^nd some parts of whidk l^tisijiure 
saw divided into prisnis; There is also some vacqne or t(rack 
which serves as the basis of the amygdaloid, and which when 
its cellules are empty completely resembles a porous lava 5 but 
in which they are most frequently Blled with limestone, as in 
the mandelstein of the Germans. Lastly, we find a basaltic tufa 
filled with small calcareous buttons, and containing pyroxenes, 
peridots, micas, and those other mineral species so common in 
the lavas. M. Mesnard saw at Beaulieu a hollow which ap¬ 
peared to him like the remains of a crater. He concludes there¬ 
fore, after some general reasoning against the objections of the 
Neptunkis, that this mountain w'as the production of a sub¬ 
marine eruption, and that the sea in which it was made con¬ 
tinued for a long time afterwards to deposit limestone. De 
ISaussuie had already appeared to be favourable to this opinion. 
M. Faujas St. Fond regarded it as incontestable, and M. Mes- 
nard thought he saw'in it a method of conciliating all opinions 
on the pretended secondary trapps, which have been so long a 
subject of dispute. 

Among those numerous fragments of unknown organization 
which fill the strata of the earth, there are found impressions of 
an animal of a singular form composed of a sort of corslet, and 
an abdomen formed of several segments, each of which is di¬ 
vided into three lobes. Naturalists have given them the names 
of intomolites and trilobiiesj but they have not sufficiently di¬ 
stinguished them from each other, and have not determined to 
what order of stratification each species belonged. 

M. Brongniart, the manager of the manufactory of Sevres, has 
presented a work on this subject, in which, after an exact com¬ 
parison of the specimens which he procured, as well as of the 
descriptions and figures left by preceding authors, he shows 
that there are at least seven species of these trilohites, that their 
principal forms are sufficiently distinct to divide them into four 
genera, which ought to he all ranged in the class of crustaceoe, 
afitl in the order of those whose gills or lungs are exposed to view. 
The most of those tvilohites belong to the deepest, *. e. the most 
ancient of the stratifications of the soils which contain animal 
remains; they must therefore have been among the first ani- 
inated beings ; and in fact, as we approach the surface, we find 
crustaceae more similar to tliose now contained in the sea] bitt 
the trilobites have disappeared entirely. 

; Corclicr has published a memoir on the coal-mines of 
froReCy and on the progress which has been made in their 
#$iddng for the last twenty-fi^C’ years. He proves that in this 

interval 
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interval,^ {produce has been more than quadrupled. This work, 
which j^ortantj is accoinp^iedii): an interesting map 

which the extent of our ^tricts, the principal 

pits, and thisd^ection of their various workings. 

M. Vauquelin has again turned his attention to meteoric stones. 
It appefft^ to him that a part of their silex is in combination with 
magnesia: there is also sulphur united to their iron, for it gi\cs 
sulphuretted hydrogen gas on being dis^so^ved in the acids. As 
to chrome, it seems to be isolated, and it shows itself sometimes 
in molecules so large as to remove every idea of combinatiun. 


Extracts from the Minutes of the Stltins[sqf the In:>tilute of 

March A, 1816. 


M. Arago made a verbal Report on the Voyage to the South 
Seas, dranm up by M. J^ouis Freycinet. 

The work is divided into four iiooks; the first bears the title 
of the Itinerary, and makes kno^Vn the successive order of the 
operations; the second comprehends the iiaiitical a)id geogia- 
phical descriptions ; the thud is destined to the analv'-is of charts^ 
and the fourth contains the general results of the observations, 
the measurements of inclination and declination of the magnetic 
needle, the remarks of various kinds made during the voyage, 
and the daily iijcteoixjlogical observations. The whole of the 
voyage is illustrated hv thirty-two very fine cliarts. M. Frey- 
cinet himself engraved tliem on eo])pcr, and by a process jK'culiar 
to himself. The chapter in which he dcsciibes his method, as 
well as that which relates to the division of the scales, well 


merits the attention of engineers. 

M. Biot read a Memoir drawn up by M. Pouillet and himself 
jointly, On the cNpcuiincntal determination of the difTraction 
nndergone by' simple or compound light when it j>a.sscs be¬ 
tween two parallel gl.^ss-bottle stoppers. The luithors refer tq 


Tiicasurements of binges taken 


at dilfcia at (astances of the bottle 


st.>ppfT“ on a piece of ground gho,',; niul by cmistnK'ting them 
they deduce the tnode of separation of the ra;*^, and the definitive 
division which the (liflVactioa impresses npan ilieni, Accorditig, 
to these measinement^, tlie ribbtjus which have the least deviatea 


have their origin in tlie points of the interval the nearest to every 
■Stopper, and tiie most deviated have their origin nearest the cen^’’ 
tral axis, botli being deviated towards the stopper from which 


they were originally tlic most distant. 

For every given se])aration of the stoppers, the incideit^ re- . 
maining always perpendicular to their interval, tlie deviatiotoSE 
the luminous particles of various natures are proportional tb 
length of their fits in the medium^in which the light movesy '^4. 
Vol.47. No.218.J«Kel816. Gg 
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when the medium changes^ all the other circumst4n<^ t^maining 
the same^ the absolute iShe of the deviations, tmd.^||ti^uently 
the intervals of the £ri|^fes, vary also in pr<^oii^^/to l£e fits. 
The nature of the bo^s which limit the medixuaE^lls not change 
this law, whatever be the difference of their re^mngent force. 
Stoppers of crown-glass oppovscd to each other form fringes in 
oil of turpentine, as metal stoppers would do if put in their place. 

' Water at a heat of 37° of the centigrade thermometer forms 
fringes in water at 11°*. 

Sittings of Monday, March 11, 1S16. 

In the name of a committee, M. Arago made a Report on 
the parallel mirrors which had been presented by Messrs. Richer. 

These glasses, which are of very delicate workmanship, are 
employed, as is well known, in the construction of reflecting in¬ 
struments, in that of tinned artificial horizons, which advan¬ 
tageously supply the place of the horizon of the sea in observa¬ 
tions which are made at land, and in the formation of the guards 
which serve to keep the liquids, by the help of whicli we also 
soihctimes procure the reflected images of the stars free from 
those agitations which the least breath of wind makes them un¬ 
dergo. For a long period the English artists have been in the 
habit of supplying the French sextant-makers with parallel mir¬ 
rors. Messrs. Richer have succeeded in freeing us from this 
tribute. The glasses submitted to the examination of the Class 
were not less than four inches in diameter; rarely have they ap¬ 
peared to occasion angular deviations of three seconds :—a si¬ 
milar glass, which a well known artist had recently purchased in 
London, under the same circ-umstanccs, afforded greater devia¬ 
tions. The plain mirrors of Messrs. Richer, like those which 
come out of the workshops of that excellent optician M. Re- 
bours, may therefore fairly be put on a level with all that has 
been done by foreigners of the same kind. 

M. Ivart gave a verbal account of several works upon agricul¬ 
ture, presented to the class by Sir John Sinclair. 

-In the name of a committee, M. Giraud read a Report on a 
memoir of M. Dupin relative to the laying down of roads. 

• Messrs. Blot and Pouillet bad undertaken these experiraents at the 
end of the summer of 1815. On the 9tli of October of the same ,\car tlicy 
announced to the Inssltntr that they bad fliscnvere»i laws, accordin« ro 
which the phsnoinenun of diffraclion was found to have the most intimate 
connexion with that of the coloured rings, aud might he deduced from 
ti^m nu)merically. They had added that these ]aw!> indicated also the spe- 
tbies of modification extremely singular, accoidiiig to which the light was 
diPvacted. These indications are merely referred to the diflraction be- 
twees two stoppers, the only ones which the utithors had considered iri 

This 
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This iaemoir is an application of d^cnptive geometry to some 
very questions. We con<»ive that we may arrive at 

onepoin^^Wi another by an infinity ^ dlillerent roads; but these 
roads are im'#lie^uallyfavourable; the inclination, for instance, 
ought not to exoil^d in any point the limits given by experience, 
and after which the moving jiowers no longer act with advan¬ 
tage : the limit of slope varies acoording to the method of effect¬ 
ing the transport of articles, whether on the backs of men or by 
wheeled carriages. The mathematical theory of M. llupin em¬ 
braces all the elements of’this question considered in tlic most 
general manner., 

M. Brochaut read a paper on Gypsum. Messrs. Raniond aud 
Brongniart are to examine it. 

Monday, March 18.—A letter was read from Sir C. Blagdon. 
Me announces that they are at this moment constructing in 
Cornwall steam-engines destined to work under a pressure of 
seven atmospheres. The trials already made seem to indicate 
that they will be productive of immense advantages. In order 
to determine under what circumstances steam-engines ought to 
produce the maximum of effect, keeping in view the quantity of 
coal used, it is necessary to know the relation which may exist 
at different temperatures between the elastic force of the steam 
and the quantity of caloric necessary for its production. Already 
had some French manufacturers ascertained that the increase of 
the elastic force is superior to that of the caloric employed j for 
they found an advantage in working their machines under pres¬ 
sures superior to that of the atmosphere; but the form of their 
boilers did not admit of their much exceeding this term. In En¬ 
gland they have gone much further, by means of an invciiiion of 
Mr, Woolfs, and which is combined in such a way as to employ 
tlie steam at very high pressures. It seems also that the steam- 
engines of this able engineer contain another useful modihc'ation, 
and which consists in the heated steam never being in immediate 
contact with t)ie piston of the large cylinder, as it is in the com¬ 
mon machines; in the latter case, as is well known, the piston 
soon loses its accurate adjustment, because the steam dissolves 
the greasy substances which lubricate it. In Mr. Woolfs ap¬ 
paratus the steam enters into a first cylinder, aud there it presses 
on the surface of a column of oil, which it forces to enter into an 
interior cylinder, in which is the piston; it thus raises the piston 
without touching it, and lets it fall as soon as it is condensed. It 
is clear that this mechanism may be also applied on both aidfa of 
the piston, so as to produce a double effect. 


Gg2 
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XCVI. Intelligence mid Miscelianeom jdrtich^* 

'' ' 

VliNTiLA,TION OF COAL-MINES. . 

‘ ’^.S‘ 

E have already alluded to Mr. Ryan’s impjro%'iaa«at« on this 
important subject, aiul we arc happy to state that they have 
been rewarded by the Society of Arts, by a vote of one hundred 
guineas, and the gold iiK’dal, the highest premium ever voted by 
the Society. 

Our readers already know that the most dreadful accidents 
wdneh ha*.pen in Coii.-niines, and those of most frequent occur¬ 
rence, arise frf ia explosions occasioned by the accumulation of 
hydrogen gas, and the defective means iihiicrto ado])ted of ear¬ 
ly ing off tl at dcleieriou.s and highly in/l:inimable substance. 

Mr. Rviin’s method of v€ntiiati«)n obviates al! these dangers, 
and carries, otf every particle of the hydrogen gas the instant it 
is liberated from the coal. His first operation is to insulate the 
w'hole mine, orJuId, as it is tccbnically called, by cutting round 
it a course or passage. This is what he calls his gas course ; 
and it is always made of a size suflieient to carry off all the gas 
which would otherwise accumulate in tlie mine. Witliin tliC 
body of the mine itself, b.oles are cut of dilfcrcnt diarneteis, en- 
tenng into this gas course from the higher parts or roof of the 
mine. Between this gas course and the lower part of the up¬ 
cast sliaft of the mine, a communication is made, and the gas 
by its levity naturally ascends. Heat, however, is occasionally 
applied at the lower part of this shaft to accelerate the exit of 
the gas. Our philosophical readers must be aware that no mine 
whatever can produce the quantity of hydrogen uhich a gas 
course on this jirinci])!" is capable of dlscliarging. In fact, ou 
the old system of ventilating by the labyrinth process, the at¬ 
mospheric air remains at least twenty hours in a uiine of eom- 
mou dimensions, during which it traverses a space of forty miles, 
and becomes every second more and more impregnated wlih hy¬ 
drogen gas, and consequently increasing tlie danger throughout 
its whole passage through the workings of the mii.e. Oi. Mr. 
Ryan^s system, the inflammable gas, as fa&t as it fljivs from the 
workings, takes the nearest course to the upjier gallery or reser¬ 
voir for gas, whence it finds its way by the shurtest course to 
^le upcast shaft, tlnough which it passes into the ( pen air. 

Mfi Ryan has inlrcduccd his valuable discovery with the haji- 
piest results into some of the most destructive and fiery coal- 
'mitscs^of Staffordshire and WcAcesterslurc, and has obtained cer-r 
of the most flattering descri]>tion from numerous re-r 
6|ltecti|ble and humane mine-owners. In sonic mines in Wor- 
' "ll^liire^ Ibr instance, where daily e.xploi^ions take place, and 
tu^ne but the most desperate characters could be 'obtained 

as 
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&s workn^, all alarm has subsided. Since the introduction of 
his the price of labour has fallen, and Iiundreds of vn!u> 

able fives'liasfe'been savfed to the commiiiiity. 

We cnnll^i in short, j>.ronounce a bctte- eulogium on the - 
author of this valuable discovery, than by presenting orr readers 
with tlie shoVt but f i'-quent athiress of the royul and iihistricus 
President the Society of /rl.s, when delivering tlu pvciniuins 
awarded by the Society to this merit jrons intlividua!: “ Mr. 
Ryan,’’ said the Duke of Sussex, “ in ;ising to present jou with 
the rewards so ju&tlv you i<v the Society, they widi it to 

be understood, that llr:y d') /ict iiiteni: tlicse rewinds as any re¬ 
muneration lor your valualji'i discovery: for suc‘h remuneration 
you are to look to yourseh"—I mean, to t.ic ft'hugs of ytmr own 
mind. Hutto mark tlieir sense of yonr merits, tlm Society have 
voted you the highest premium ever given l-y them ; and when 
I reflect oif the personal riska and oangers yon iiave run in bring¬ 
ing this invciitiou to its present atate—an invention which has 
already saved more tijan are now Iv:re pi-escnl, and which pro¬ 
mises to nnidor the most lasting sen ices noi only to this, hut to 
every country that m ty adopt it, I feel an increased source of 
satisfaction in being the orgim of the S(‘cietv on the occasion.” 

It may perhaps redound still further to Mr. Ryan’s credit, to 
state, that no fewer tha.i ten nu-efings of the C ornmittee of the 
Society thorough.ly invet-iigatcd his plans and nodels previously 
to tlie final vote of the Soc-iet 3 ', so tliat every opjiortunity was af¬ 
forded for that ample and free dl'i.cii'cloii of his merits which they 
received. - 

DEATJ! OF ru;i. TiIO,-\T\s HENRY. 

W’^e are sorry to announce the dvitii of the celcl.'rated Mr. 
Henry, of Manchester. The distrc'du? event is thus announced 
to the nnhlic in Whet lev’s Munche ter Chioiurde of June 22 :— 
Died, on Tia^,day the Dkh instant, in the 82d year of hi.s age, 
Mr. I’homas Menrv, I'n^sideutof t'lc l iterarv and Philosophical 
Society of MaMclK-^ to*'. Fellow of the i’.oYal Society of London, 
and mciisbcr of several c'Jier learned rocicties both in this coun¬ 
try ^id abroral. As a practical and jjh’ilosophlcal chemist he 
had obta;ri''a a hiL,h and Merited rej.utati'^ui. liis contribution* 
to that science, besides a small volume of i‘>'.says, and his trans¬ 
lations of the carlv writings of Lavci- icr, whldi he first mtre- 
duced to the notice of the Eng'ish reader, consist chiefly <jif Me¬ 
moirs dispersed ihrvough the Transactions of the various socie- 
tiCsS to which he hvlougcd, and relating both to those p»Mr£»'of 
clicriiistry that are purely scicntinc, alnl to those which 
connexion with the useful arts. On aetihject intimately co^pected^ 
with tlie success of the cotton manufactnre (the of 

mordants or base* in dvelnu) * Mr. licnrv was the first,*' 

> ’ ^ Gg.‘i 
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the words Applied to him by a subsequent author^ * '^bought 
and wrote philosophically/ In the introdcretion, tOQ|^.^|i^'new 
mode of bleaching, which has worked an entire in 

that art, and occasioned an incomparably qtticker dirviilation of 
capital, he was one of the earliest and most successful agents. 
In addition to the acquirements connected with his profession, 
he had cultivated to no inconsiderable degree a taste for the pro¬ 
ductions of the Fine Arts; he had obtained a knowledge of his¬ 
torical events remarkable for its extent and accuracy; and he 
had derived, from reading and reflection, opinions to which he 
W'as steadily attached, on those topics of political, moral, and 
religious inquiry, which are most important to the welfare of 
mankind. For several years past he had retired from the prac¬ 
tice of medicine, in which he had been extensively engaged, 
with credit and success, for more than half a century; and 
from delicate health he had long ceased to take an alCtive share 
in the practical cultivation of science. But possessing, almost 
unimpaired, his faculties of memory and judgement, he con¬ 
tinued to feel a lively interest in the advancement of literature 
and philosophy. Retaining also in their full vigour those kind 
affections of the heart that gave birth to the most estimable 
moral qualities, and secured the faithful attachment of his friends, 
he passed through a long and serene old age, experiencing little 
but its comlbrls and its honours, and habitually thankful for the 
blessings with which Providence had indulged him.’' 


nUSSIAN VOYAGE OF DISCOVEIIY. 

The ship Suwarrow, Captain Lazaroff, belonging to the Rus¬ 
sian East India Company, arrived at Spithead on Tuesday, 
,lunc 18, whence she sailed on the lOth of March 1814, on a 
voyage of discoveries in the North Pacific Ocean, hut more with 
a view to form two military and commercial establishments on 
the west coast of North America, rramely, at the island of Rq- 
diak, in lat. long.lGO® VV. which is the nearest part of the 

American continent to the Russian establishment at Kamschatka, 
and upon a neck of land called California. From these they 
wUl be enabled to carry on their fur-trade with China with 
greater'advantages; and their homeward-bound voyage, with 
the, produce of China, will be likewise greatly facilitated. The 
Siiwarrow has been so far as lat. 58^ 50' N. long. 190® 50' E. 
Jfibe touched at Kamschatka. On the 10th of October 1814 
■jUbe discovered an island in lat. 13° 10' S. long. 163° 29' W. It 
about eight miles and a half long, and seven miles wide* Co- 
trees and sea-fowl were found upon it. The rocks around 
Ibrmed of solid coral. It not being laid down in any 
Mffil^Xilaptain Lazaroif named it after bis ship, &iwarrow 
■ ^ Island." 
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Island**^ It Bppe^s from tbe great Vancouver’s track, upon his 
publiilied^iplHM't, that he must have passed this island in the night 
time* v^warrow has a valuable cargo of furs, which she 
took on in Norfolk Sound, with many articles the pro¬ 

duce of the coast of Peru. She lay two months at Lima* The 
cargo is not estimsited at less than one hundred thousand pounds; 
and so prosperous has been the whole of the voyage, that she 
has not sustained the loss of even a rope or spar of any descrip¬ 
tion since she sailed from Spithead. She has about fourteen rare 
animals on board—species of the Lama, Vigonia, and Alpaca. 
They are intended as a present to the Emperor of Russia. She 
has since sailed for St. Pctersburgh. 

IJST OF PATE^’TS FOR NBW INVENTIONS. 

To George Bodley, of the city of Exeter, iron-founder, for an 
improved metallic engine to work either by steam or water, which 
he denominates Bodley’s improved metallic engine.”—27th 
April 1816.—6 months. ^ 

To John Collier, of Windsor Terrace, in the county of Mid- 
dlcvsex, engineer, for a machine for shearing woollen cloths.—1st 
May.—6 months. 

To John Rangley, of Oakwcll Hall, near Leeds, gent., for 
further improvements on his hydropheumatic engine, being a 
new or improved method of constructing and working engines 
or machines for lifting or raising of weights, turning machinery 
of all descriptions, drawing carriages on railways, and capable of 
being applied to all purposes where mechanical power is re¬ 
quired.—4th May.—6 months. 

To Richard Banks, of Hadley, in the parish of Wellington 
and county of Salop, engineer, for certain improvements on 
wheeled carriages.—4th May.—G months. 

To William Threadgold, of Farm Street, Berkley Square, 
surveyor and builder, fur his machine or apparatus to prevent 
ob<structions to the passage of smoke in and through chimneys. 
—4th May.—6 months. 

To Robert Copland, of Liverpool, m the county of Lancaster, 
merchant, tor his certain means of effecting a saving in the con¬ 
sumption of fuel.—4th May.—6 months. 

To Benjamin Rotch, late of Castle Hall, Milford Haven, hi 
the county of Pembroke, but now of the city of Bath, gent., being 
one of the people called Quakers, for a flexible elastic horse¬ 
shoe for the purpose of allowing the foot of the horse its natuinl 
motion when shod.—11th May.—2 months. 

To Jean Samuel Pauly, of Khightsbridge, for certain improveJtt- 
j'^nts in the construction and use of fire-arms.—14th 
• 6 months. 

M£TB0r6<- 
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[The time of observation^ unlcbs otherwise state J,- is at 1 P.M.] 
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Meteorology* 

METEOROLOGICAL TABLE> 

By Mr. Cary, op the Strand, 
For June 1816* 
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Algelraic expression of the value of 
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Alumtne. Phosphate of, 230 
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Ammonia. Composition of, 156 

Ampere, M. on classification of simple 
bodies, 438 

Analysis of Malambo bark, 231; of 
prussic acid, 311; of meteoric stones, 
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Agua regia. Sir H. Davy on, 303 
on refraction of liquids, 375 
ArckHeUure, practical, 161; Roman, 
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Astronomic refraction. On, 23, 36 
Astronomy. Planisphere of Dendera, 
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Atmosphere, Dispersive power of, 36 
Aurochs {kos urns. ) Description of, 250 
Azote, a compound, 156 

Bacon's life and writings, 141 

Balloons, a'eruU. On, 81, 183,220, 321, 

429 
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Baxaar, The Soho, 

Beel-^oot. Culture of. 

Bevelled wheels. Queries 
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Brown on meteorological nomenclature, 
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Brown on practical architecture, 161 
Buchanvan on steam-boats, 297 

Butter of silver, 157 

Capillary action of tube of barometer 
on the mercury, 102 

Capillary altraction. Ivory on, 209 
Carbonate of stronimn in Giant’s Cause¬ 
way, 43, ISO 

Cary's Meteorological Talks, 46, 160, 
240, 320, 400, 473 
Carrots. On preserving, 268 

Carter's safe-lamp for mines, 49 

Caspian sea and Black sea. On levels 
of, 364 

CasteVs theory of colours, 65 

Cayley, Sir G., on aerial navigation, 

81,321, .394 

Caylus on painting and sculpture, 86 
Chaptal on beet-root sugar, 416 
Chemical pkilosojihy. Walker’s, 94 
Chemical science. State of, 214 

ou ligneous matter, 371 
Coal-mines. Ventilation of, 46S 

Colouring. Theory of, _ 65 

Columbium found in Bohemia, 157 
Cosmogony of Moses, % 110, 179, 241, 
958, 339, 346, 431 
Cryslallizaiion, Curious memoir on, 
305; Daniel on, 299 

Cumberland. Geology of, 41,131 
Cyanogene. What? 3i2 

Davy’s fulminating plalina, 397 

Davy's safe-lamp, 51, 67, 68,117, 248, 
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Davy (Sir,H.) on aqua regia, 503 
Dendera plamspht re, 133 

De Set res on menagerie at Schoenbrunn, 
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Dispersive power of liquids, 575 
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to “ Remarks,” 167; his process for 
purifying silver, 204 ; Howldy’s re¬ 
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Drummond, The Rev. T. ea meteoror 
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Earthquake at Madeira, 232 

Edgeworth on aerial navigatiim, 



Ediniw^h Royal Saeiehft 308 

Elm&ita^y, 283 ,387 

'Ekctnciiy. Singer’s worn on, 57,138 
Electric coiutnm. Oli> 26S 

Electrical alarum, 345 

Elgin marllm.' ParliameDtary report 
on, 267 

Euphony cored by electricitTi 387 
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wire, 120 

Evatis (John), on aerial navigation,429 

E -s on cosmogony of Moses, 9, 

179, 346 

Expedition to Africa, 71 

Extracts, On aifueouc, 155 

Farcy on basaltic strata, 355 ; on vulgar 
fractions, 385 

Fat. On, 393 

Forster on electric column, i'65 

jFbrs/n’s thunder alarum, 345 

Forster's meteorological nomenclatur'', 
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French Soacty of Arts, 213, 227 

’ Fulminating gold, 176 

Ftdmivativg ptalina, 397 

Gehlen on glass-maliing, 379 

Geological cjiients, 12 j answer to, 100 

Geological Soiiety, 210, 305" 

Geology, 41,131 

Giant's Causeicay. Strontian found in, 

43, 130 

Glass. On malting, 379 

Glaxiet's diamond. Wollaston on, :!87 
Groined arches. On, 164 

Heaton colliery, Seijuel to catastrojihe 
at, 170 

Helvetic Society, 71 

Henry, Mr., of Manchester. Death of, 

469 

Heratlanean MSS. 1.57 

Home on lacert^e, 152; on the clTcccs 
of medicines, 304; on tadpoles, 389 
Nitrn on cosmogony, 241, 339 

Hose Jor fire-engines. New, 75 

Howldy on electrical phxnomcna, 283 
Hume on emetic tartar, <264 

Jlumholdl, Count, on the laws of vege^ 
tablc forms, 446 

Hydrometer. London’s, S29 

ire found below water, - 389 

Jndigngene. On, » 413 

Ink, tenting. On, ' 155 

Jnsanily, Essays on, 453 

Institute, RoyalJ^f France, proceedings 
of, 459-a.4fS 

Jverry on capillary attraction, 209 
Kirwanian Society, 152 

LacerUr, Home on, 152 

^./irftploceon barometer, 102; on tides, 

of the earth, 309 
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Learned Societies, 67, 150, S!08,304,387, 
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Lectures, 77,159,316,397 

Leeea refraction, 36 

Ligneous matter in roots and fruits, 371 
Linnean Society, 45$ 

Linear measures. Instrument for com. 

paring, 125 

Ltoes. On valuing, with tables, S 
London's hydrometer, 329 

MackertL On curing, 329 

Malambo bark. Analysis of, 231 
Mathematical certainty. On, 131 
Measures, liruar. Instrumeut for com¬ 
paring, 125 

Menagerie at Schoenhrunn, 249 

Mercury of barometer tube, capillary ac¬ 
tion on, 103 

Metallic salts. On, 33,175, 859 

Mcleurir iron, 174,388 

Melronc stones, 174, 349 

Meteorology, 45,46,158,160, 168, 182, 
235,317,397,434 
Mclhtion on crystaIli7.ationf 305 

Mtea lit for ship lanterns, 13.4 

Muinmeler telescopes. On, 14 

Mineralogy, 1(>9 

Moses. On cosmogony of, 9,110,179, 
241, 258, 330, 346 
Mungo Park, 39S 

Murray (J.) on radiant heat; Walker’s 
theory, and Davy’s lamp, ‘247, 410j 
on indigogcnc, 413 

Narcotics. On poison of, 226 

New Bools, 50, 13.5, 208,292, 386, 453 
New South If iile.i. Topography of, 218 
Nomenclature. Metci.i ologjcal, 45,107f 
miiicralogical, 109 

O/nionexercisesan actions uigaicris,226 
Oidnance mupi, 386 

Oifla on opium and narcotics, 226 
Prnnling and scnlplnre. Parallel be¬ 
tween, 86 

Parker's Chemical Essays, 292 

Parltamenlai y Report on the Elgin mar¬ 
bles, 267 

Paterl-., 77. 159, 233,316, 471 

Peile on Davy’s safe lamp, 313 

Pendulum, setonils, length of, 31(1 
Petit on dispersive powers of iiqtiids,375 
P/uUip (Dr.) on sanguiferoue and ner¬ 
vous systeiiis, ' 150 

Phosphate of aluminr. On, 230 

Phygaltan marbles. On the, 2^6 
Pit-coai. On formation of, ‘ 388 

Poison of narcotics. On, 225 

Potatoes. On preserving, 288 

Precost’s theory ufradiaiU hesU ( 
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’ on cosmogony of Males, 110 
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on measuring lines, 1^5 
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dissolving press, ■ - 5lG 

on insanity, 453 

^ M^aefkfi, Kvaos on, 23; Lee on, 

- Brewster on, 151 - 

, IRffiactivt powers of liquids, j 

Report uf the NuUu/wl yaceiueEstalliJt-' 
tneiit, 4 .16 

Ricbar<Uo)i on the stratair.^irinagh,S58 
Rome, Labours of French architecis 
at, 187 

Roses, indigenous. On, 243 

Rosin and tar. On, 71 

Royal Institution, 6i) 

Royal Institute of France, SI 1 

RayaiSodety, 67,150.208,301,587/156 
Russian voyage of discovery, 470 
Russell Institution, 70 

Ryan’s process lor ventilatiop of coal* 
mines, ‘-468 

Safe-lamps for mines. Carter's, 49; 

, Davy’s, 51,117, 218, 35 2. 410 
Salts, metafUc. On, 33, 175, S.5S 
',Sadptwe and painting. Parallel be¬ 
tween, ^ 86 

Skip lanterns of mica, 153 

!Silver, lliityraccour. niuri-’-te of, 1,77; 

, Remarks on, 178; lo purify, i :)! 
Singer's lUeincnis oi Llecliicity and 
Ilectro-cheniistry, 57, 135 

RIcrimshire on the cold of Fcb.lMG, 5 85 
^Sleeping woman. Account <.f, : 10 

iSolar rays. Chciuic.il :icl'on of. ;J!)2 
iSolutton. Pha:nomc!>:i aticniliiig, 
Sound, On propagatio!! of, S;-l 

Sleav^engines. Coiiqjarative v^^ork of, 
72,252, Ill (I, :’57 
Steam navigation. On, 2i>7 

Spetearfs progress of philosophy, 1 4 1 
jSjftWtSpbluing machine, 372 

tfiialenul*. To ascertain, 21 



Strontien loumt iiri^iant'a 

Sugar, 331,323, 4i6 

Siilpt^. Belivarks on, 76,-iC^ 
Sun-dkaL An^pcis^c, 75 

Surgtfy^- 73 

Ta^otes. On the fat of, 339 

I’«r amt^Oitn. On, 71 

Telescopes, o inoouttT. Oji, 14 

Thebes in R^ypt. Aci'ouiit of, 531,401 
7 howsiiH on' phospi'.oi ic acid, 304 
T)iirs. Laplace on the, 113 

TVnW on the lot'pedo, 152 

Torpedo oi the Cape of Good Hope,152 
Ifrme, red Scciirociit of, 223 

yarciiialii ii. S’ate of, in Hayti, 437 
/'<m correspondence, 154; nie- 

teorologisal leinaiks, 168 ; on ful- 
iiiinatiiij., gold, 176; on silver, 178; 
on iocliiiC and iodous acid, 217 
yapovrs, leiraetive and dispersive 
powers of, STS 

Jrmiiiiftin on phos'phate of aluinme, 
250; <in hai k oi Mrii.imbo, 231 
ri'i^etui Ir Jin ni',, on tli'' law's of, 446 
/ cn/ilalioii />/ mines, 590 

(e,UiiGih'>i of'ti'al-iniites, 468 

J'lgel Oil roi,acic acid, 228 

l''olln,( (=/. (ti u liij, 159 

liJpar facimii.-.. r.irey on, 585 

llinlti fi'..)ou micrometer tcIcRCopos, 
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jeclion aganist Jus theory, 217 
If’ofer. Deroiiijiositiou oi, 06 

ffi/i/ on p'eserving eanots, 291 

i! ‘•rinjrjnii .Socielii, J'.cliiihurgh, SiO 
Ji r'-tiiioiliind. Geology ol, 41,151 
J/’lieets, i<-'’Pectiiig, 76; on 

realei-, 97 

Il'h'h'ouj tin preserving roots, 288 
K'liifk on indigenous roses, 248 

M ollas/dii on line plaiina wire, 120 
H'oIIucIoh’s theory of crystallization 
conhnued, , 299 
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